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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a surface acoustic wave device improved 
with respect to the phase balance and a communication apparatus using 
the same. 

SOLUTION: A longitudinal coupled resonator type surface acoustic wave 
filter 101 having three IDTs formed in the propagating direction of 
surface acoustic waves is provided on a piezoelectric board 501. The IDT 
103 located at the mid position among the three IDTs of the longitudinal 
coupled resonator type surface acoustic wave filter 101 is divided into 
two divisions approximately symmetrically to the propagating direction 
of the surface acoustic wave, and they are connected to balanced signal 
terminals 108, 109. The right and left IDTs 102, 104 having inverted 
polarities are connected to an unbalanced signal terminal 107 to obtain 



a balance-unbalance converting function. A reactance component 120 
formed inside or outside a package is connected to either the balanced 
signal terminal 108 or 109 on the piezoelectric board 501. 
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CLAIMS 

[Claim(s) ] 
[Claim 1] 

It has the comb mold polar zone of three or more odd number individuals 
formed along the propagation direction of a surface acoustic wave on the 
piezo-electric substrate. Are said comb mold polar zone which goes away 



odd pieces and is located in the center among mold polar zone, while go 
away, divide a mold electrode into two in the propagation direction of a 
surface acoustic wave, and each is connected to a balanced signal 
terminal. In surface acoustic wave equipment equipped with the surface 
acoustic wave filter of the vertical joint resonator mold which has 
balanced - unbalance conversion function connected to the unbalance 
signal terminal while two go away and the mold polar zone has the 
structure which adjoins the comb mold polar zone located in the center 
of this, and which was reversed mutually, 

The outermost electrode finger of the comb mold polar zone located in 
said center floats, and they are an electrode or the grounded electrode, 
the comb mold polar zone located in said center is adjoined — two going 
away and among mold polar zone Surface acoustic wave equipment 
characterized by forming leading-about wiring asymmetrically so that 
parasitic capacitance may become [ the direction of the balanced signal 
terminal located in the side near the comb mold polar zone by which the 
outermost electrode finger which adjoins the comb mold polar zone 
located in said center is grounded ] large relatively. 
[Claim 2] 

It has the comb mold polar zone of three or more odd number individuals 
formed along the propagation direction of a surface acoustic wave on the 
piezo-electric substrate. Are said comb mold polar zone which goes away 
odd pieces and is located in the center among mold polar zone, while go 
away, divide a mold electrode into two in the propagation direction of a 
surface acoustic wave, and each is connected to a balanced signal 
terminal. In surface acoustic wave equipment equipped with the surface 
acoustic wave filter of the vertical joint resonator mold which has 
balanced - unbalance conversion function connected to the unbalance 
signal terminal while two go away and the mold polar zone has the 
structure which adjoins the comb mold polar zone located in the center 
of this, and which was reversed mutually. 

The outermost electrode finger of the comb mold polar zone located in 
said center is a signal electrode, 

The surface acoustic wave equipment characterized by to form leading- 
about wiring asymmetrically so that parasitic capacitance may become 
[ the direction of the balanced signal terminal located in the side near 
the comb mold polar zone whose outermost electrode finger which adjoins 
the comb mold polar zone which adjoins the comb mold polar zone located 
in said center, and which goes away two and is located in said center 
among mold polar zone is a signal electrode ] large relatively. 
[Claim 3] 



Surface acoustic wave equipment according to claim 1 or 2 which said 
piezo-electric substrate is carried in the package by flip chip bonding, 
and is characterized by the thing which were made into said asymmetry, 
and for which it takes about and wiring is formed in this package. 
[Claim 4] 

Surface acoustic wave equipment given in claim 1 thru/or any 1 term of 3 
characterized by forming leading-about wiring of a package on said 
piezo-electric substrates other than said unsymmetrical leading-about 
wiring in the core of the comb mold polar zone located in said center at 
the abbreviation symmetry to the virtual shaft perpendicularly 
established to the propagation direction of a surface acoustic wave. 
[Claim 5] 

It has the comb mold polar zone of three or more odd number individuals 
formed along the propagation direction of a surface acoustic wave on the 
piezo-electric substrate. Are said comb mold polar zone which goes away 
odd pieces and is located in the center among mold polar zone, while go 
away, divide a mold electrode into two in the propagation direction of a 
surface acoustic wave, and each is connected to a balanced signal 
terminal. In surface acoustic wave equipment equipped with the surface 
acoustic wave filter of the vertical joint resonator mold which has 
balanced - unbalance conversion function connected to the unbalance 
signal terminal while two go away and the mold polar zone has the 
structure which adjoins the comb mold polar zone located in the center 
of this, and which was reversed mutually, 

The outermost electrode finger of the comb mold polar zone located in 
said center floats, and they are an electrode or the grounded electrode. 
Surface acoustic wave equipment characterized by adding a reactance 
component or the delay line to the balanced signal terminal located in 
the side near the comb mold polar zone by which the outermost electrode 
finger which adjoins the comb mold polar zone which adjoins the comb 
mold polar zone located in said center, and which goes away two and is 
located in said center among mold polar zone is grounded. 
[Claim 6] 

It has the comb mold polar zone of three or more odd number individuals 
formed along the propagation direction of a surface acoustic wave on the 
piezo-electric substrate. Are said comb mold polar zone which goes away 
odd pieces and is located in the center among mold polar zone, while go 
away, divide a mold electrode into two in the propagation direction of a 
surface acoustic wave, and each is connected to a balanced signal 
terminal. In surface acoustic wave equipment equipped with the surface 
acoustic wave filter of the vertical joint resonator mold which has 



balanced - unbalance conversion function connected to the unbalance 
signal terminal while two go away and the mold polar zone has the 
structure which adjoins the comb mold polar zone located in the center 
of this, and which was reversed mutually, 

The outermost electrode finger of the comb mold polar zone located in 
said center is a signal electrode, 

Surface acoustic wave equipment characterized by adding a reactance 
component or the delay line to the balanced signal terminal located in 

the side near the comb mold polar zone whose outermost electrode finger 
which adjoins the comb mold polar zone which adjoins the comb mold polar 
zone located in said center, and which goes away two and is located in 
said center among mold polar zone is a signal electrode. 
[Claim 7] 

Surface acoustic wave equipment according to claim 5 or 6 which said 
piezo-electric substrate is carried in the package by flip chip bonding, 
and is characterized by forming said reactance component or delay line 
in this package. 

[Claim 8] 

Surface acoustic wave equipment given in claim 5 thru/or any 1 term of 7 
characterized by setting leading-about wiring on said reactance 
component or said piezo-electric substrates other than the delay line, 
and a package as the abbreviation symmetry to the virtual shaft prepared 
in the core of the comb mold polar zone located in said center at right 
angles to the propagation direction of a surface acoustic wave. 
[Claim 9] 

Surface acoustic wave equipment given in claim 5 thru/or any 1 term of 8 
to which said reactance component is a capacitance component, and is 
characterized by connecting with juxtaposition between said balanced 
signal terminals and ground potentials. 
[Claim 10] 

Surface acoustic wave equipment given in claim 5 thru/or any 1 term of 8 
to which said reactance component is an inductance component, and is 
characterized by connecting with said balanced signal terminal at the 
serial. 
[Claim 11] 

Surface acoustic wave equipment given in claim 1 thru/or any 1 term of 

10 characterized by adding the surface acoustic wave resonator to a 
serial and/or juxtaposition to said surface acoustic wave filter. 
[Claim 12] 

Surface acoustic wave equipment given in claim 1 thru/or any 1 term of 

11 to which said surface acoustic wave filter is characterized by 



plurality and carrying out cascade connection mutually. 
[Claim 13] 

Surface acoustic wave equipment according to claim 12 characterized by 
the total electrode finger number of said surface acoustic wave filter 
which carried out cascade connection being even. 
[Claim 14] 

Surface acoustic wave equipment according to claim 12 or 13 
characterized by being set up so that the phases of the signal with 
which it connects through a signal line, respectively, and the comb mold 
polar zone located in each ends of each aforementioned surface acoustic 
wave filter by which cascade connection was carried out transmits this 
each signal line may differ about 180 degrees mutually. 
[Claim 15] 

Surface acoustic wave equipment given in claim 1 thru/or any 1 term of 
14 characterized by carrying out weighting of the electrode finger near 
the contiguity [ in / it goes away one side at least, and / the mold 
polar zone ] section when it is the comb mold polar zone which adjoins 
each other mutually among said surface acoustic wave filters. 
[Claim 16] 

Surface acoustic wave equipment according to claim 15 characterized by 
being said injury serial weighting with weight. 
[Claim 17] 

Said piezo-electric substrate is carried in the package by flip chip 
bonding. The external terminal of this package As opposed to the virtual 
shaft which is six, one unbalance signal terminal, two balanced signal 
terminals, and three grounding terminals, and six terminals prepared in 
the core of the comb mold polar zone located in the center of said 
surface acoustic wave filter perpendicularly to the propagation 
direction of a surface acoustic wave Surface acoustic wave equipment 
given in claim 1 thru/or any 1 term of 16 characterized by being 
arranged at the abbreviation symmetry. 
[Claim 18] 

Said piezo-electric substrate is carried in the package by flip chip 
bonding. The external terminal of this package As opposed to the virtual 
shaft which is five, one unbalance signal terminal, two balanced signal 
terminals, and two grounding terminals, and five terminals prepared in 
the core of the comb mold polar zone located in the center of said 
surface acoustic wave filter perpendicularly to the propagation 
direction of a surface acoustic wave Surface acoustic wave equipment 
given in claim 1 thru/or any 1 term of 16 characterized by being 
arranged at the abbreviation symmetry. 



[Claim 19] 

The communication device characterized by having surface acoustic wave 
equipment of a publication in claim 1 thru/or any 1 term of 18. 



[Translation done. ] 
^ NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to surface acoustic wave equipment equipped with 
the surface acoustic wave filter which has balanced - unbalance 
conversion function. 
[0002] 

[Description of the Prior Art] 

The technical progress over the miniaturization of a portable telephone 
(communication device) in recent years and lightweight-izing has a 
remarkable thing. As a means for realizing this, development of the 
components which compounded the function of plurality [ miniaturization 
/ the cutback of each component parts and ] from the first has also 
progressed. 
[0003] 

Against the background of such a situation, what gave balanced - 
unbalance conversion function and the function of the so-called balun to 
the surface acoustic wave equipment used for RF stage of a portable 
telephone is studied briskly in recent years, and has come to be used 
focusing on GSM (Global System for Mobile communications) etc. 
[0004] 

It applies also for some patents about the surface acoustic wave 
equipment which gave such a balanced - unbalance conversion function. 



The impedance by the side of an unbalance signal terminal currently 
indicated by drawing 3 at JP, 11-97966, A shows the surface acoustic wave 
equipment which the impedance by the side of 50 ohms and a balanced 
signal terminal gave balanced - unbalance conversion function in which 
it was set as 200 ohms. 
[0005] 

In the vertical joint resonator mold surface acoustic wave filter 301 
with which the configuration of drawing 3 has the comb mold polar zone 
(it is called IDT Inter-Digital Transducer and the following) along 
three and the propagation direction of a surface acoustic wave IDT303 
located in the center was divided into two in the propagation direction 
of a surface acoustic wave at the abbreviation symmetry, each was 
connected to the balanced signal terminals 308 and 309, and each IDT 302 
and 304 of the right and left which reversed the polarity is connected 
to the unbalance signal terminal 307. Thereby, in the above-mentioned 
configuration, by polar reversal, balanced - unbalance conversion 
function can be given and the impedance by the side of a balanced signal 
terminal can be further made comparatively more into about 4 times of 
the impedance by the side of an unbalance signal terminal for 2 minutes 
of IDT303. 
[0006] 

With the filter which has balanced - unbalance conversion function, in 
the transmission characteristic in the passband between an unbalance 
signal terminal and each terminal of a balanced signal terminal, the 
amplitude characteristic is equal, and it is required that the phase 
should be reversed 180 degrees and it is calling it amplitude unbalance 
and phase unbalance, respectively. 
[0007] 

With amplitude unbalance and phase unbalance, the filter equipment which 
has said balanced - unbalance conversion function is considered to be 
the device of three ports. For example, amplitude unbalance =|A| [ when 
making each of a port 1 and a balanced output terminal into a port 2 and 
a port 3 ] and A= | 201og (S21) | - | 201og (S31) |, phase unbalance =|B-180|, 
and B= I ^^S21-^^S31 I defines an unbalanced input terminal. As for such 
unbalance, amplitude unbalance is ideally made into 0 times in the 
passband of a surface acoustic wave filter, as for OdB and phase 
unbalance. 
[0008] 

[Problem(s) to be Solved by the Invention] 

However, there was a problem that unbalance was bad, in the conventional 
configuration shown in drawing 3 . The reason is because IDT302 differ 



in the polarity of the electrode finger which adjoins IDT303 mutually 
from IDT304 (310 and 311 of drawing 3 ) and parasitic capacitance, 
bridge capacity, etc. included in each of each balanced signal terminals 
308 and 309 differ from each other mutually by this. 
[0009] 

The object of this invention is to solve the above-mentioned problem in 
the configuration of drawing 3 , and have balanced - unbalance 
conversion function in which unbalance has been improved, and offer the 
surface acoustic wave equipment whose impedance of a balanced signal 
terminal is about 4 times the impedance of an unbalance signal terminal. 
[0010] 

[Means for Solving the Problem] 

In order that the surface acoustic wave equipment of this invention may 
solve the above technical problem, it has the comb mold polar zone of 
three or more odd number individuals formed along the propagation 
direction of a surface acoustic wave on the piezo-electric substrate. 
Are said comb mold polar zone which goes away odd pieces and is located 
in the center among mold polar zone, while go away, divide a mold 
electrode into two in the propagation direction of a surface acoustic 
wave, and each is connected to a balanced signal terminal. In surface 
acoustic wave equipment equipped with the surface acoustic wave filter 
of the vertical joint resonator mold which has balanced - unbalance 
conversion function connected to the unbalance signal terminal while two 
go away and the mold polar zone has the structure which adjoins the comb 
mold polar zone located in the center of this, and which was reversed 
mutually The outermost electrode finger of the comb mold polar zone 
located in said center floats, and they are an electrode or the grounded 
electrode, the comb mold polar zone located in said center is adjoined - 
- two going away and among mold polar zone It is characterized by 
forming leading-about wiring asymmetrically so that parasitic 
capacitance may become [ the direction of the balanced signal terminal 
located in the side near the comb mold polar zone by which the outermost 
electrode finger which adjoins the comb mold polar zone located in said 
center is grounded ] large relatively. 
[0011] 

The unbalance between each balance signal terminals, especially phase 
unbalance are improvable by forming leading-about wiring asymmetrically 
so that parasitic capacitance may become [ the direction of the balance 

signal terminal located in the side near the comb mold polar zone by 
which the outermost electrode finger which adjoins the comb / which 
adjoins the comb mold polar zone which is located in said center 



according to the above-mentioned configuration / mold polar zone which 
goes away two and is located in said center among mold polar zone is 
grounded ] large relatively. 
[0012] 

In order that other surface acoustic wave equipments of this invention 
may solve the above technical problem, it has the comb mold polar zone 
of three or more odd number individuals formed along the propagation 
direction of a surface acoustic wave on the piezo-electric substrate. 
Are said comb mold polar zone which goes away odd pieces and is located 
in the center among mold polar zone, while go away, divide a mold 
electrode into two in the propagation direction of a surface acoustic 
wave, and each is connected to a balanced signal terminal. In surface 
acoustic wave equipment equipped with the surface acoustic wave filter 
of the vertical joint resonator mold which has balanced - unbalance 
conversion function connected to the unbalance signal terminal while two 
go away and the mold polar zone has the structure which adjoins the comb 
mold polar zone located in the center of this, and which was reversed 
mutually The outermost electrode finger of the comb mold polar zone 
located in said center is a signal electrode, the comb mold polar zone 
located in said center is adjoined — two going away and among mold 
polar zone It is characterized by forming leading-about wiring 
asymmetrically so that parasitic capacitance may become [ the direction 
of the balanced signal terminal located in the side near the comb mold 
polar zone whose outermost electrode finger which adjoins the comb mold 
polar zone located in said center is a signal electrode ] large 
relatively. 
[0013] 

according to the above-mentioned configuration, the comb mold polar zone 
located in said center is adjoined — two going away and among mold 
polar zone Relatively, the direction of the balanced signal terminal 
located in the side near the comb mold polar zone whose outermost 
electrode finger which adjoins the comb mold polar zone located in said 
center is a signal electrode so that parasitic capacitance may become 
large By forming leading-about wiring asymmetrically, the unbalance, 
especially phase unbalance between each balanced signal terminal are 
improvable. 
[0014] 

With the above-mentioned surface acoustic wave equipment, said piezo- 
electric substrate is carried in the package by flip chip bonding, and 
leading-about wiring made into said asymmetry may be formed in this 
package. 



[0015] 

In the above-mentioned surface acoustic wave equipment, leading-about 
wiring of a package on said piezo-electric substrates other than said 
unsymmetrical leading-about wiring may be formed in the core of the comb 
mold polar zone located in said center at the abbreviation symmetry to 
the virtual shaft perpendicularly established to the propagation 
direction of a surface acoustic wave. 
[0016] 

In order that the surface acoustic wave equipment of further others of 
this invention may solve the above technical problem It has the comb 
mold polar zone of three or more odd number individuals formed along the 
propagation direction of a surface acoustic wave on the piezo-electric 
substrate. Are said comb mold polar zone which goes away odd pieces and 
is located in the center among mold polar zone, while go away, divide a 
mold electrode into two in the propagation direction of a surface 
acoustic wave, and each is connected to a balanced signal terminal. In 
surface acoustic wave equipment equipped with the surface acoustic wave 
filter of the vertical joint resonator mold which has balanced - 
unbalance conversion function connected to the unbalance signal terminal 
while two go away and the mold polar zone has the structure which 
adjoins the comb mold polar zone located in the center of this, and 
which was reversed mutually The outermost electrode finger of the comb 
mold polar zone located in said center floats, and they are an electrode 
or the grounded electrode. It is characterized by adding a reactance 
component or the delay line to the balanced signal terminal located in 
the side near the comb mold polar zone by which the outermost electrode 
finger which adjoins the comb mold polar zone which adjoins the comb 
mold polar zone located in said center, and which goes away two and is 
located in said center among mold polar zone is grounded. 
[0017] 

According to the above-mentioned configuration, the unbalance, 

especially phase unbalance between each balanced signal terminal are 
improvable by having added a reactance component or the delay line to 
the balanced signal terminal located in the side near the comb mold 
polar zone by which the outermost electrode finger which adjoins the 
comb mold polar zone located in the center is grounded. 
[0018] 

In order that the surface acoustic wave equipment of further others of 
this invention may solve the above technical problem It has the comb 
mold polar zone of three or more odd number individuals formed along the 
propagation direction of a surface acoustic wave on the piezo-electric 



substrate. Are said comb mold polar zone which goes away odd pieces and 
is located in the center among mold polar zone, while go away, divide a 
mold electrode into two in the propagation direction of a surface 
acoustic wave, and each is connected to a balanced signal terminal. In 
surface acoustic wave equipment equipped with the surface acoustic wave 
filter of the vertical joint resonator mold which has balanced - 
unbalance conversion function connected to the unbalance signal terminal 
while two go away and the mold polar zone has the structure which 
adjoins the comb mold polar zone located in the center of this, and 
which was reversed mutually The outermost electrode finger of the comb 
mold polar zone located in said center is a signal electrode, the comb 
mold polar zone located in said center is adjoined — two going away and 
among mold polar zone It is characterized by adding a reactance 
component or the delay line to the balanced signal terminal located in 
the side near the comb mold polar zone whose outermost electrode finger 
which adjoins the comb mold polar zone located in said center is a 
signal electrode. 
[0019] 

According to the above-mentioned configuration, the outermost electrode 
finger of the comb mold polar zone located in the center is a signal 
electrode, the comb mold polar zone located in said center is adjoined - 
- two going away and among mold polar zone By having added a reactance 
component or the delay line to the balanced signal terminal located in 
the side near the comb mold polar zone whose outermost electrode finger 
which adjoins the comb mold polar zone located in said center is a 
signal electrode, the unbalance, especially phase unbalance between each 
balanced signal terminal are improvable. 
[0020] 

With the above-mentioned surface acoustic wave equipment, said piezo- 
electric substrate is carried in the package by flip chip bonding, and 
said reactance component or delay line may be formed in this package. 

[0021] 

In the above-mentioned surface acoustic wave equipment, leading-about 
wiring on said reactance component or said piezo-electric substrates 
other than the delay line, and a package may be set as the abbreviation 
symmetry to the virtual shaft prepared in the core of the comb mold 
polar zone located in said center at right angles to the propagation 
direction of a surface acoustic wave. 
[0022] 

With the above-mentioned surface acoustic wave equipment, said reactance 
component is a capacitance component and may be connected to 



juxtaposition between said balanced signal terminals and ground 
potentials. In the above-mentioned surface acoustic wave equipment, said 
reactance component is an inductance component and may be connected to 
said balanced signal terminal at the serial. 
[0023] 

With the above-mentioned surface acoustic wave equipment, the surface 
acoustic wave resonator may be added to a serial and/or juxtaposition to 
said surface acoustic wave filter. In the above-mentioned surface 
acoustic wave equipment, cascade connection of said surface acoustic 
wave filter may be carried out to two or more each other. It is 
desirable that the total electrode finger number of said surface 
acoustic wave filter which carried out cascade connection is even with 
the above-mentioned surface acoustic wave equipment. 
[0024] 

In the above-mentioned surface acoustic wave equipment, it is desirable 
to be set up so that the phases of the signal with which it connects 

through a signal line, respectively, and the comb mold polar zone 
located in each ends of each aforementioned surface acoustic wave filter 
by which cascade connection was carried out transmits this each signal 
line may differ about 180 degrees mutually. 
[0025] 

With the above-mentioned surface acoustic wave equipment, weighting of 
the electrode finger near the contiguity [ in / it goes away one side at 
least, and / the mold polar zone ] section it is [ contiguity ] the comb 
mold polar zone which adjoins each other mutually among said surface 
acoustic wave filters may be carried out. In the above-mentioned surface 
acoustic wave equipment, you may be said injury serial weighting with 
weight. 
[0026] 

In the above-mentioned surface acoustic wave equipment, said piezo- 
electric substrate is carried in the package by flip chip bonding. The 
external terminal of this package It is six, one unbalance signal 
terminal, two balanced signal terminals, and three grounding terminals, 
and six terminals may be arranged at the abbreviation symmetry to the 
virtual shaft perpendicularly prepared in the core of the comb mold 
polar zone located in the center of said surface acoustic wave filter to 
the propagation direction of a surface acoustic wave. 
[0027] 

With the above-mentioned surface acoustic wave equipment, said piezo- 
electric substrate is carried in the package by flip chip bonding, the 
external terminal of this package is five, one unbalance signal terminal. 



two balanced signal terminals, and two grounding terminals, and five 
terminals may be arranged at the abbreviation symmetry to the virtual 
shaft perpendicularly prepared in the core of the comb mold polar zone 
located in the center of said surface acoustic wave filter to the 
propagation direction of a surface acoustic wave. 
[0028] 

The communication device of this invention is characterized by having 
surface acoustic wave equipment given in above any they are, in order to 
solve the aforementioned technical problem. According to the above- 
mentioned configuration, since it has surface acoustic wave equipment 
excellent in unbalance, a communication link property can be improved. 
[0029] 

[Embodiment of the Invention] 

It will be as follows if one gestalt of operation of the surface 
acoustic wave equipment concerning this invention is explained based on 
drawing 1 . The surface acoustic wave equipment of this invention is 

equipped with the vertical joint resonator mold surface acoustic wave 
filter 101 which has three IDT(s) formed along the propagation direction 
of a surface acoustic wave on the piezo-electric substrate 501 as shown 
in drawing 1 . Divide into two IDT103 located in the center among three 
IDT(s) of said vertical joint resonator mold surface acoustic wave 
filter 101 in the propagation direction of a surface acoustic wave at 
the abbreviation symmetry, and each is connected to the balanced signal 
terminals 108 and 109. In the surface acoustic wave equipment which gave 
balanced - unbalance conversion function by connecting to the unbalance 
signal terminal 107 IDT 102 and 104 of the right and left which reversed 
the polarity Or it formed on the piezo-electric substrate any of said 
balanced signal terminals 108 and 109 they are, it is characterized by 
connecting to juxtaposition the reactance component 120 which formed or 
carried out external to the package at the package. 
[0030] 

In the above-mentioned configuration, it has balanced - unbalance 
conversion function, and the impedance of a balanced signal terminal is 
about 4 times the impedance of an unbalance signal terminal, and the 
surface acoustic wave equipment which has improved unbalance by the 
reactance component 120 is obtained further. 
[0031] 
[Example] 
(Example 1) 

The configuration of the example 1 concerning this invention is 
explained using drawing 4 thru/or drawing 7 . In addition, future 



examples explain taking the case of the filter for DCS reception. First, 
the electrode configuration of an example 1 is explained using drawing 
4 . In the example 1, the surface acoustic wave resonator 402 connected 
to the vertical joint resonator mold surface acoustic wave filter 401 
and the vertical joint resonator mold surface acoustic wave filter 401 
at the serial is formed with the aluminum (aluminum) electrode, 
respectively on the piezo-electric substrate 501 which consists of 40 
H«H«5-degreeYcutX propagation LiTaOS. 
[0032] 

Each IDT 403 and 405 is formed, respectively so that the configuration 

of the vertical joint resonator mold surface acoustic wave filter 401 
may put IDT404 from both sides along the propagation direction of a 
surface acoustic wave, and each reflectors 406 and 407 are further 
formed in those both sides, respectively. 
[0033] 

IDT403 wanted to have the parallel electrode finger of each other of 
plurality which is prolonged in the direction which intersects 
perpendicularly from the band-like end face section (bus bar) and one 
flank of the end face section, was carried out, is equipped with two 
mold electrodes, and has each above-mentioned comb mold electrode in the 
condition of having become intricate between mutual electrode fingers so 
that the flank of the electrode finger of each above-mentioned comb mold 
electrode might be met mutually. 
[0034] 

In such IDT403, a signal transformation property and setting out of a 
passband are possible by setting up the decussation width of face which 
shows the die length and width of face of each electrode finger, spacing 
of each adjacent electrode finger, and the confrontation die length in 
the condition between mutual electrode fingers of having become 
intricate, respectively. Moreover, IDT403 and fundamental structure are 
the same about each of other IDT. A reflector has the function reflected 
in the direction which has spread the spread surface acoustic wave. 
[0035] 

Moreover, with the above-mentioned configuration, the pitch of several 
electrode fingers by the side of the nearness of IDT403 and IDT404 and 
the nearness of IDT404 and IDT405 is made smaller than other parts of 
IDT so that it may turn out that drawing 4 is seen (414 of drawing 4 , 
415 parts). 
[0036] 

Furthermore, it goes away in IDT404 of a center, and a mold electrode is 
carried out in the propagation direction of a surface acoustic wave 2 



^H^H^H^s, it has become each comb mold electrodes 416 and 417, and each 
comb mold electrode 416 and 417 is connected to each balanced signal 
terminals 412 and 413. Moreover, in this example 1, although a different 
comb mold electrode of another side which has met them from the comb 
mold electrodes 416 and 417 in 1DT404 is used as the float electrode, 
the ground electrode grounded by the ground is sufficient as it. IDT405 
has structure which carried out phase inversion to IDT403. Thereby, the 
above-mentioned configuration has balanced - unbalance conversion 
function. 
[0037] 

Each reflectors 409 and 410 are formed, respectively, one comb mold 
electrode of 1DT408 is connected to the unbalance signal terminal 411, 
and the comb mold electrode of another side of 1DT408 is connected to 
each IDT 403 and 405 so that the surface acoustic wave resonator 402 may 
put IDT408. 
[0038] 

The layout on the actual piezo-electric substrate 501 of an example 1 is 
shown in drawing 5 . In drawing 5 , the part corresponding to drawing 4 
is shown using the same number. With the above-mentioned layout, each 
electrode pads 502-506 for taking a package and a flow are formed, the 
electrode pad 502 corresponds to the unbalance signal terminal 411, each 
electrode pads 503 and 504 are equivalent to the balanced signal 
terminals 412 and 413, respectively, each electrode pads 505 and 506 are 
grounding terminals, and each IDT is simplified and illustrated. 
[0039] 

Each electrode terminals 641-645 by the side of rear-face (shape of 
rectangle) 640a of the package 640 of the abbreviation rectangular 
parallelepiped configuration which contained the configuration of an 
example 1 to drawing 6 are shown, respectively (the perspective drawing 
seen from the top-face side of surface acoustic wave equipment (device) 
shows). The electrode terminal 641 is arranged in the center of 
abbreviation of an edge in the longitudinal direction of rear-face 640a. 
Each electrode terminals 642 and 643 are arranged in both the corners of 
the other-end section in the longitudinal direction of rear-face 640a, 
respectively. Each electrode terminals 644 and 645 are arranged, 
respectively in the center of abbreviation of both **** in the 
longitudinal direction of rear-face 640a. 
[0040] 

They are the unbalance signal terminal by which an electrode terminal 
641 is connected to the electrode pad 502, the balanced signal terminal 
by which each electrode terminals 642 and 643 are connected to each 



electrode pads 503 and 504, respectively, and the grounding terminal by 
which each electrode terminals 644 and 645 are connected to each 
electrode terminals 505 and 506, respectively. 
[0041] 

The surface acoustic wave equipment of an example 1 is produced using 
the face down method of construction which takes a flow by the bump 656 
in between the electrode surface of the piezo-electric substrate 501, 
and the diamond touch sides 653 of a package 640, as shown in drawing 7 
[0042] 

The package 640 has the cap 654 for sticking and covering the 
rectangular plate-like bottom plate 651, each side-attachment-wall 
section 652 which adjoined mutually, respectively and was set up from 
each =1^^^^ of a bottom plate 651, and each up edge of each side- 
attachment-wall section 652, and closing the inside of a package 640. 
[0043] 

The description of an example 1 is the point of trying for the earth 
capacity which is equivalent to the reactance component 120 shown in 
drawing 1 to the band-like leading-about wiring 507 which connects the 
comb mold electrode 417 and the electrode pad 504, and which connects 
the comb mold electrode 416 and the electrode pad 503 in the band-like 
leading-about wiring 508 to become large, as shown in drawing 5 . 
[0044] 

Thus, by this example 1, in order to enlarge earth capacity, the lobe 
509 is formed in addition so that it may project in the method of 
outside on the piezo-electric substrate 501 from the leading-about 
wiring 508. 
[0045] 

As for a lobe 509, it is desirable to be formed from the leading-about 
wiring 508 of the location close to the leading-about wiring 511 which 
connects the electrode pad 506 and IDT405 by the side of a ground. 
[0046] 

Moreover, as for a lobe 509, it is desirable to be prepared so that an 
abbreviation rectangular cross is carried out to the longitudinal 
direction of the above-mentioned leading-about wiring 508, and it may 
estrange with the above-mentioned leading-about wiring 511 to 
abbreviation parallel and may be extended to them to the longitudinal 
direction of the above-mentioned leading-about wiring 511. 
[0047] 

By the above-mentioned lobe 509, only about 0. 16pF of earth capacity of 
the balanced signal terminal 413 shown in drawing 4 will become large 
from the balanced signal terminal 412, and, therefore, each leading- 



about wiring 508 and 511 will be formed asymmetrically mutually. 
[0048] 

At this time, each electrode finger in IDT404 (each comb mold electrodes 
416 and 417) which adjoins IDT 403 and 405 is a signal electrode, 
respectively. The electrode finger of IDT405 which adjoins the comb mold 
electrode 417 connected to the electrode pad 504 made leading-about 
wiring with which earth capacity becomes large is also a signal 
electrode. The electrode finger of IDT403 which, on the other hand, 
adjoins the comb mold electrode 416 connected to the electrode pad 503 
is a ground electrode. 
[0049] 

Furthermore, in the example 1, to the virtual shaft A which was shown in 
drawing 4 thru/or drawing 6 and which was perpendicularly established to 
the propagation direction of a surface acoustic wave focusing on IDT404 
divided into two, the configuration of those other than the asymmetry of 
a lobe 509 is set up so that the layout on the piezo-electric substrate 
501 and all the packages 640 may become axial symmetry. He is trying for 
unbalance components other than the point that IDT403 differ in the 
polarity of the electrode finger which adjoins IDT404 mutually from 
IDT405 by this not to enter. 
[0050] 

If the detailed design of the vertical joint resonator mold surface 
acoustic wave filter 401 sets to lambdal wavelength decided by the pitch 

of the electrode finger which has not made the pitch small. 
Decussation width of face: 78. 91ambdal 

IDT number (order of 403, 404, and 405): — (3) 1919(3) / (3)26(3) 

(number of the electrode finger with which the inside of a parenthesis 

made the pitch small) 

Reflector number: 200 

duty: 0.67 (IDT and reflector) 

Electrode-layer thickness: 0. 0951ambdal 

The detailed design of the surface acoustic wave resonator 402 is as 

follows. 

Decussation width of face: 46. 51ambdal 
IDT number: 150 
Reflector number: 100 
duty:0. 67 

Electrode-layer thickness: 0. 0971ambdal 

Next, the operation and effectiveness about the configuration of this 
example 1 are explained. The phase unbalance of the configuration of an 
example 1 is shown in drawing 8 . As shown in drawing 9 , the 



configuration of an example 1, the design of surface acoustic wave 
equipment, the layout on the piezo-electric substrate 501, the mounting 
approach of a package of the example 1 of a comparison as a comparison, 
etc. are altogether the same except having not formed the lobe 509 which 
is the part where earth capacity becomes large to the example 1 of 
drawing 5 at the leading-about wiring 508 about the layout on the piezo- 
electric substrate 501, but having taken about the leading-about wiring 
508, and having set it as axial symmetry to wiring 507 and the virtual 
shaft A. The phase unbalance of the example 1 of a comparison which 
changed the layout on the piezo-electric substrate 501 into nothing 
[ lobe ] is also doubled, and it is shown in drawing 8 . 
[0051] 

The passband of the filter for DCS reception is 1805MHz - 1880MHz. In 
the example 1, whenever [ phase equilibrium ] is improved about about 10 
degrees with about 12 maxes to gaps of the phase unbalance of this 
passband within the limits being about 22 maxes in the example 1 of a 

comparison according to drawing 8 . This is adjusting so that the earth 
capacity of the balanced signal terminal 413 may become large, and is 
the effectiveness that the phase shift between the balanced signal 
terminal 412 and the balanced signal terminal 413 was amended. 
[0052] 

In the example 1, the lobe 509 which is the part where earth capacity 
becomes large was formed in the leading-about wiring 508. Next, with 
this, the lobe 515 as a part where it takes about like drawing 10 

conversely, and earth capacity becomes large at wiring 507 was formed, 
and phase unbalance when about 0. 16pF of earth capacity of the balanced 
signal terminal 412 becomes large was investigated. The phase unbalance 
in the case of drawing 10 is shown in drawing 11 . As a comparison, the 
result in the case of the example 1 of a comparison shown in drawing 9 
is also shown according to drawing 11 . 
[0053] 

When it is made for the earth capacity of the balanced signal terminal 
412 to become large, phase unbalance is getting worse rather than the 
example 1 of a comparison conversely. Of which balanced signal terminal 
earth capacity is enlarged should just determine by the existence of the 
non-electric-field field where the method of a list, i. e. , the signal 
electrodes, and ground electrodes of the electrode finger which adjoins 
each other mutually of IDT 402-404 adjoins each other mutually. 
[0054] 

Each electrode finger [ in / in the case of an example 1 / IDT404 ] with 
which IDT 403 and 405 is adjoined is each signal electrode of each comb 



mold electrodes 416 and 417, The electrode finger in IDT405 which 
adjoins the comb mold electrode 417 which is made leading-about wiring 
with which earth capacity becomes large on the other hand, and which is 
connected to the electrode pad 504 which adjoins IDT404 is a signal 
electrode, and forms the signal electrode and nothing (smallness) 
electric-field field which are the outermost electrode finger of the 
comb mold electrode 417 which meets. The electrode finger in IDT403 
which, on the other hand, adjoins the comb mold electrode 416 connected 
to the electrode pad 503 which adjoins 1DT404 is a ground electrode, and 
forms an electric-field field with much signal electrode which is the 
outermost electrode finger of the comb mold electrode 416 which meets, 
and thing [ field / above-mentioned / nothing (smallness) electric-field 
/ electric field ]. 
[0055] 

in the case of such a list of an electrode finger, phase unbalance is 
improvable by setting up by the lobe 509 so that it may become large 

relatively from the balanced signal terminal 412 by which the earth 
capacity of the balanced signal terminal 413 connected to the comb mold 
electrode 417 which has a non-electric-field field near the outermost 
electrode finger (or the above-mentioned outermost electrode finger — 
facing) like an example 1 is connected to the comb mold electrode 416 
[0056] 

Next, it investigated like drawing 12 about the case where each 

electrode finger which adjoins each IDT 703 and 705 of IDT704, 
respectively is a neutral point electrode (a float electrode or a ground 
electrode is sufficient). The phase unbalance in the layout which shows 
the phase unbalance in the layout on the piezo-electric substrate 501 
shown in drawing 13 at drawing 10 in the electrode configuration of 
drawing 12 (example of a complete-change form of an example 1), and is 
shown in drawing 14 at drawing 5 in the electrode configuration of 
drawing 12 (example 3 of a comparison) is shown. The phase unbalance in 
the layout (nothing [ lobe ]) shown in drawing 9 in the electrode 
configuration of drawing 12 as an example 2 of a comparison is also 
shown as an example 2 of a comparison according to drawing 13 and 
drawing 14 , respectively. Drawing 13 and drawing 14 are the results at 
the time of adjusting, respectively so that the earth capacity of about 
0. 02pF may go into the part of a lobe 515 and a lobe 509. 
[0057] 

In the case of the list of the electrode finger shown in drawing 12 , it 
turns out that phase unbalance is improved like the layout shown in 
drawing 10 by making it become large relatively from the balanced signal 



terminal 713 by which the earth capacity of the balanced signal terminal 
712 connected to the comb mold electrode 716 is connected to the comb 
mold electrode 717. 
[0058] 

Next, in the electrode configuration of drawing 12 , the phase unbalance 
at the time of adding the delay line and an inductance component to 
unbalance to each balanced signal terminal at a serial, respectively was 
investigated, respectively. 
[0059] 

The configuration (other modifications of an example 1) which added the 
delay line 720 as a reactance component 120 shown in drawing 1 to 
drawing 15 to the balanced signal terminal 712 connected to the comb 
mold electrode 716 is shown, and the configuration (modification of 
further others of an example 1) which added the inductance component 722 
as a reactance component 120 shown in drawing 1 to drawing 16 is shown. 
[0060] 

Drawing 15 and the phase unbalance of the case in each configuration of 
drawing 16 are shown in drawing 17 and drawing 18 . As a comparison, the 
layout of drawing 9 in the configuration of drawing 12 also shows the 
phase unbalance when having not added a delay-line or inductance 
component, either as an example 2 of a comparison respectively according 
to drawing 17 and drawing 18 . 
[0061] 

Although the concrete formation approach of the above-mentioned delay 
line 720 or the inductance component 722 is omitted, it is possible to 
form the delay line which lengthened leading-about wiring a piezo- 
electric substrate top and in a package, for example, or to prepare the 
inductance component by the microstrip line. 
[0062] 

Moreover, as long as it is possible, as shown, for example in drawing 31 
(a) and drawing 31 (b), respectively, you may carry out external to the 

location of outsldes other than the interior of a package. In drawing 31 
(a), the delay line and the circuit 655 used as an inductance component 
(reactance component) are established in the boundary part of the side- 
attachment-wall section 652 and a bottom plate 651, and it sets to 
drawing 31 (b). On a bottom plate 651, it may connect with a laminate 
657 and a laminate 657 through a beer hall 658 and a beer hall 658 in 
the thickness direction, and the delay line formed between the bottom 
plate 651 and the laminate 657 and the circuit 659 used as an inductance 
component may be formed. 
[0063] 



When any of the delay line 720 and the inductance component 722 are 
inserted so that clearly from drawing 17 and drawing 18 , it turns out 
that phase unbalance has improved to the example 2 of a comparison. In 
addition, what is necessary is just to add the delay line 720 or the 
inductance component 722 to reverse to the balanced signal terminal 413 
in the electrode configuration of drawing 4 . 
[0064] 

As explained above, it has the vertical joint resonator mold surface 
acoustic wave filter which has three IDT(s) formed along the propagation 
direction of a surface acoustic wave on the piezo-electric substrate in 
the example 1. In the surface acoustic wave equipment which gave 
balanced - unbalance conversion function by dividing into two IDT 
located in the center among three IDT(s) in the propagation direction of 
a surface acoustic wave, and reversing the polarity of IDT on either 
side The phase unbalance of surface acoustic wave equipment is 
improvable by making unsymmetrical between each two balanced signal 
terminals earth capacity, the inductance component linked to a serial, 
and the reactance component that is at least one of the delay lines. 
[0065] 

Although how to bring the signal electrode on the piezo-electric 
substrate 501 close to a ground electrode was shown as it considered as 
the approach of enlarging earth capacity in the example 1 and was shown 
in drawing 5 , this may form capacity 517 with a comb mold electrode 
like drawing 19 . Moreover, leading-about wiring in a package 640 may be 
adjusted. 
[0066] 

Moreover, in order to lose an excessive unbalance component, it was made 
for the layout on the piezo-electric substrate 501 and package 640 grade 
to become the same to a balanced signal terminal in the example 1 except 
adding earth capacity, an inductance component, and the delay line 
asymmetrically. Therefore, although the example (refer to drawing 6 ) in 
case the number of each electrode terminals 641-645 by the side of rear- 
face 640a of a package 640 is five was shown, as long as this invention 
is a package made into axial symmetry to the virtual shaft A lengthened 
at right angles to the propagation direction of a surface acoustic wave 
such centering on not only a package but centering on the center IDT 
divided into two, it may use what kind of package. 
[0067] 

For example, in the case of the package 800 which has six electrode 
terminals 801-806 like drawing 20 , it can consider as axial symmetry to 
the virtual shaft A by using an electrode terminal 801 as an unbalance 



signal terminal, using each electrode terminals 802 and 803 as a 
balanced signal terminal, and using each electrode terminals 804-806 as 
a grounding terminal. 
[0068] 

In that case, the pattern layout on the piezo-electric substrate 501 
like drawing 21 The propagation direction of a surface acoustic wave 
should be met in the direction of a long side of the piezo-electric 
substrate 501. To an electrode terminal 801, the electrode pad 902 for 
the electrode pad 901 on the piezo-electric substrate 501 to an 
electrode terminal 802 The piezo-electric substrate 501 top can also be 
easily made into axial symmetry to the virtual shaft A by connecting the 
electrode pad 903 to an electrode terminal 803, and connecting each 
electrode pads 904-906 to each electrode terminals 804-806 used as a 
grounding terminal, respectively. 
[0069] 

Moreover, although surface acoustic wave equipment was produced like 

drawing 7 in the example 1 by the approach of taking the flow of a 
package and a piezo-electric substrate by the face down method of 
construction, it is satisfactory even if this is a wire bond method of 
construction. 
[0070] 

Moreover, join the piezo-electric substrate 1002 by the flip chip method 
of construction on the set substrate 1001 not only like the 

configuration of drawing 7 but like drawing 22 as a configuration 
produced by the face down method of construction, and resin 1003 is 
covered and closed on it. As shown in the configuration cut per 1 
package by dicing, and drawing 2323 , similarly join the piezo-electric 
substrate 1102 by the flip chip method of construction on the set 
substrate 1101, and the sheet-like resin material 1103 is covered and 
closed on it. Surface acoustic wave equipment may be produced with the 
configuration cut per 1 package by dicing. 
[0071] 

Although the example 1 showed the configuration which carried out the 
series connection of the surface acoustic wave resonator to the vertical 
joint resonator mold surface acoustic wave filter which has three IDT(s), 
also in the configuration to which the surface acoustic wave resonator 
is not connected, and the configuration by which parallel connection was 
carried out further, it is clear that the same effectiveness is acquired. 
Moreover, you may be the configuration of the vertical joint resonator 
mold of 5IDT which prepared IDT in the both sides of three IDT(s) 
further like drawing 24 . 



[0072] 

Moreover, even if it has given weighting like drawing 25 to the 
electrode finger 130 of the neighborhood where IDT adjoins each other, 
the effectiveness of this invention is acquired. In the configuration of 
drawing 25 , unbalance is improved further. As an example of weighting, 
although serial weighting is used in drawing 25 , this may be 
infanticide weighting, decussation width-of-face weighting, and duty 
weighting. 
[0073] 

Moreover, in this invention, you may be the configuration which carried 
out cascade connection of other vertical joint resonator mold surface 
acoustic wave filters 201 to the vertical joint resonator mold surface 
acoustic wave filter 101 like drawing 2 . As for 1DT203 located in the 
center section of the vertical joint resonator mold surface acoustic 
wave filter 201, it is desirable in that case for the total electrode 
finger number to be even. 
[0074] 

Moreover, it is desirable to adjust each IDT 102 and 104 and each sense 
of IDT 202 and 204 so that the phases of the signal which transmits each 
signal lines 205 and 206 which have connected the vertical joint 
resonator mold surface acoustic wave filter 101 and the vertical joint 
resonator mold surface acoustic wave filter 201 of each other may differ 
about 180 degrees. The surface acoustic wave equipment which excelled 
[ make / it / the above-mentioned configuration ] in unbalance further 
is obtained. 
[0075] 

The case where it mounts in the package which has six electrode 
terminals shown in drawing 26 and drawing 27 at drawing 20 again about 
the case where it mounts in the package which has each five electrode 
terminals which show the example of the layout on the piezo-electric 
substrate 501 in the case of using the electrode configuration of 
drawing 2 to drawing 6 is shown in drawing 28 and drawing 29 R> 9. 
[0076] 

Each electrode pads 1201, 1301, 1401, and 1501 become the configuration 
that connect an unbalance signal terminal and each electrode pads 1202, 
1203, 1302, 1303, 1402, 1403, 1502, and 1503 to a balanced signal 
terminal, and they connect the remainder to a grounding terminal, in 
that case. 
[0077] 

In the example 1, although 40 ^^5-degreeYcutX propagation LiTaOS 
substrate was used as a piezo-electric substrate 501, as for this 



invention, the same effectiveness is acquired not only with this piezo- 
electric substrate 501 but with piezo-electric substrates, such as the 
64 degrees - 72 degreeYcutX propagation LiNbOS and the 41-degreeYcutX 
propagation LiNb03, as the principle from which effectiveness is 
acquired also shows. 
[0078] 

Next, the communication device using the surface acoustic wave equipment 
of this invention used as the above-mentioned example 1 concerning this 
invention and either of each of that modification, or the combination of 
those descriptions is explained based on drawing 30 . 

[0079] 

As shown in drawing 30 , as a receiver side (Rx side) which receives, 
the above-mentioned communication device 600 is equipped with an antenna 
601, the antenna common section / RFTop filter 602, amplifier 603, Rx 
interstage filter 604, a mixer 605, the IstlF filter 606, a mixer 607, 
the 2ndIF filter 608, the lst+2nd local synthesizer 611, TCXO 
(temperature compensated crystal oscillator (temperature-compensated 
crystal oscillator) ) 612, a divider 613, and the local filter 614, and is 
constituted. As double lines showed, in order to secure balance nature 
from Rx interstage filter 604 to drawing 30 to a mixer 605, transmitting 
by each balanced signal is desirable. 
[0080] 

Moreover, as a transceiver side (Tx side) which transmits, it has the 
TxIF filter 621, a mixer 622, Tx interstage filter 623, amplifier 624, a 
coupler 625, an isolator 626, and APC (automatic power control) 627 (APC), 
and the above-mentioned communication device 600 is constituted while 
sharing the above-mentioned antenna 601, and the above-mentioned above- 
mentioned antenna common section / RFTop filter 602. 
[0081] 

And the surface acoustic wave equipment of this example mentioned above 
can use for the above-mentioned Rx interstage filter 604, the IstlF 
filter 606, the TxIF filter 621, Tx interstage filter 623, and the 
antenna common section / RFTop filter 602 suitably. 

[0082] 

The surface acoustic wave equipment concerning this invention is 
equipped with an unbalance-balance conversion function with a filtering 
function, and, moreover, the amplitude characteristic and the phase 
characteristic between each balanced signal have the outstanding 
property of being near, by the ideal. Therefore, the communication 
device of this invention which has the above-mentioned surface acoustic 
wave equipment can be improving the transmission characteristic while 



being able to reduce the number of component parts and being able to 
miniaturize by having used the compound-ized above-mentioned surface 
acoustic wave equipment. 
[0083] 

[Effect of the Invention] 

As explained above, the surface acoustic wave equipment of this 
invention It is the vertical joint resonator mold surface acoustic wave 
filter which has three IDT(s) formed along the propagation direction of 
a surface acoustic wave on the piezo-electric substrate. Divide into two 
IDT located in the center among three IDT(s) of said vertical joint 
resonator mold surface acoustic wave filter in the propagation direction 
of a surface acoustic wave at the abbreviation symmetry, and each is 
connected to a balanced signal terminal. In the surface acoustic wave 
equipment which gave balanced - unbalance conversion function by 
connecting to an unbalance signal terminal IDT of the right and left 
which reversed the polarity It is the configuration that the reactance 
component is connected [ at either of said each balanced signal 
terminal ] to the package and the package external at least one the 
piezo-electric substrate top. 
[0084] 

So, the above-mentioned configuration does the effectiveness that the 
unbalance between each balanced signal terminal is improvable, by 
connecting a reactance component to either of each balanced signal 

terminal. 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the surface acoustic wave 
equipment of this invention. 

[Drawing 2] It is the block diagram of the example of the complete- 
change form of the above-mentioned surface acoustic wave equipment 
(cascade connection). 

[Drawing 3] It is the block diagram of conventional surface acoustic 
wave equipment. 

[Drawing 4] It is the block diagram showing the electrode configuration 
of the surface acoustic wave equipment concerning the example 1 of this 
invention. 

[Drawing 5] It is the top view showing the layout on the piezo-electric 
substrate in the surface acoustic wave equipment of the above-mentioned 
example 1. 

[Drawing 6] It is the top view showing arrangement of each terminal by 
the side of the rear face of the package which contained the surface 
acoustic wave equipment of the above-mentioned example 1, respectively 



with the perspective drawing from the top-face (opposed face on the 
back) side of a package. 

[Drawing 7] It is the sectional view of the package which contained the 
surface acoustic wave equipment of the above-mentioned example 1. 
[Drawing 8] It is the graph which shows the phase unbalance in each 
configuration of the above-mentioned example 1 and the example 1 of a 
comparison, respectively. 

[Drawing 9] It is the top view showing the layout of the surface 

acoustic wave equipment of the above-mentioned example 1 of a comparison. 

[Drawing 10] It is the top view showing the layout of the surface 

acoustic wave equipment as an example 2 of a comparison. 

[Drawing 11] It is the graph which shows the phase unbalance in the 

configuration (example 2 of a comparison) shown in drawing 10 , and each 

configuration of the above-mentioned example 1 of a comparison, 

respectively. 

[Drawing 12] It is the block diagram showing the electrode configuration 
about the surface acoustic wave equipment as an example of a complete- 
change form of the above-mentioned example 1. 
[Drawing 13] When the electrode configuration of drawing 12 is 
constituted from a layout on the piezo-electric substrate of drawing 10 , 
it is the graph which shows the frequency-phase unbalance of the example 
2 of a comparison, respectively. 

[Drawing 14] When the electrode configuration of drawing 12 is 

constituted from a layout on the piezo-electric substrate of drawing 5 , 
it is the graph which shows the frequency-phase unbalance of the example 

2 of a comparison, respectively. 

[Drawing 15] It is the block diagram showing the surface acoustic wave 
equipment of other modifications of the above-mentioned example 1. 
[Drawing 16] It is the block diagram showing the surface acoustic wave 
equipment of the modification of further others of the above-mentioned 
example 1. 

[Drawing 17] It is the graph which shows the configuration of drawing 

15 , and the frequency-phase unbalance of the example 2 of a comparison, 

respectively. 

[Drawing 18] It is the graph which shows the configuration of drawing 

16 , and the frequency-phase unbalance of the example 2 of a comparison, 
respectively. 

[Drawing 19] It is the block diagram showing the surface acoustic wave 
equipment of the modification of further others of the above-mentioned 
example 1. 

[Drawing 20] It is the top view showing other examples about arrangement 



of each electrode terminal in the package of the above-mentioned example 
1. 

[Drawing 21] It is the block diagram showing the modification of further 
others of the surface acoustic wave equipment of the above-mentioned 
example 1. 

[Drawing 22] It is the sectional view showing the 1 manufacture process 
of the surface acoustic wave equipment of the above-mentioned example 1. 
[Drawing 23] It is the sectional view showing other manufacture 
processes of the surface acoustic wave equipment of the above-mentioned 
example 1. 

[Drawing 24] It is the block diagram showing the modification of further 
others of the surface acoustic wave equipment of the above-mentioned 
example 1. 

[Drawing 25] It is the block diagram showing the modification of further 
others of the surface acoustic wave equipment of the above-mentioned 
example 1. 

[Drawing 26] It is the top view showing an example of the layout on a 
piezo-electric substrate at the time of mounting in the package which 
has each electrode terminal by the side of a rear face which shows the 
electrode configuration shown in said drawing 2 to drawing 6 . 
[Drawing 27] It is the top view showing the electrode configuration 
shown in above-mentioned drawing 2 in drawing 6 showing other examples 
of the layout on a piezo-electric substrate at the time of mounting in 
the package which has each electrode terminal by the side of a rear face. 
[Drawing 28] It is the top view showing an example of the layout on a 
piezo-electric substrate at the time of mounting in the package which 
has each electrode terminal by the side of a rear face which shows the 
electrode configuration shown in said drawing 2 to drawing 20 . 
[Drawing 29] It is the top view showing the electrode configuration 
shown in said drawing 2 in drawing 20 showing other examples of the 
layout on a piezo-electric substrate at the time of mounting in the 
package which has each electrode terminal by the side of a rear face. 
[Drawing 30] It is the important section block diagram of the 
communication device concerning this invention. 

[Drawing 31] It is the sectional view of the above-mentioned package 
when external [ of the reactance component or the delay line at the time 
of containing the surface acoustic wave equipment of the above-mentioned 
example 1 in a package ] is carried out to a package, (a) It is the 

example by which the circuit as the above-mentioned reactance component 
or the delay line was formed between a bottom plate and the side- 
attachment-wall section, and (b) is the example by which the above- 



mentioned reactance component or the delay line was formed as a circuit 
in the multilayer board which formed the laminate further on the bottom 
plate. 

[Description of Notations] 

101 Vertical Joint Resonator Mold Surface Acoustic Wave Filter 
102, 103, 104 IDT (comb mold polar zone) 

107 Unbalance Signal Terminal 

108 109 Balanced signal terminal 
120 Reactance Component 

501 Piezo-electric Substrate 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the surface acoustic wave 

equipment of this invention. 

[Drawing 2] It is the block diagram of the example of the complete- 
change form of the above-mentioned surface acoustic wave equipment 
(cascade connection). 

[Drawing 3] It is the block diagram of conventional surface acoustic 
wave equipment. 

[Drawing 4] It is the block diagram showing the electrode configuration 
of the surface acoustic wave equipment concerning the example 1 of this 
invention. 

[Drawing 5] It is the top view showing the layout on the piezo-electric 
substrate in the surface acoustic wave equipment of the above-mentioned 
example 1. 

[Drawing 6] It is the top view showing arrangement of each terminal by 
the side of the rear face of the package which contained the surface 



acoustic wave equipment of the above-mentioned example 1, respectively 
with the perspective drawing from the top-face (opposed face on the 
back) side of a package. 

[Drawing 7] It is the sectional view of the package which contained the 
surface acoustic wave equipment of the above-mentioned example 1. 
[Drawing 8] It is the graph which shows the phase unbalance in each 
configuration of the above-mentioned example 1 and the example 1 of a 
comparison, respectively. 

[Drawing 9] It is the top view showing the layout of the surface 
acoustic wave equipment of the above-mentioned example 1 of a comparison. 
[Drawing 10] It is the top view showing the layout of the surface 
acoustic wave equipment as an example 2 of a comparison. 
[Drawing 11] It is the graph which shows the phase unbalance in the 
configuration (example 2 of a comparison) shown in drawing 10 , and each 
configuration of the above-mentioned example 1 of a comparison, 
respectively. 

[Drawing 12] It is the block diagram showing the electrode configuration 
about the surface acoustic wave equipment as an example of a complete- 
change form of the above-mentioned example 1. 
[Drawing 13] When the electrode configuration of drawing 12 is 
constituted from a layout on the piezo-electric substrate of drawing 10 , 
it is the graph which shows the frequency-phase unbalance of the example 
2 of a comparison, respectively. 

[Drawing 14] When the electrode configuration of drawing 12 is 

constituted from a layout on the piezo-electric substrate of drawing 5 , 
it is the graph which shows the frequency-phase unbalance of the example 
2 of a comparison, respectively. 

[Drawing 15] It is the block diagram showing the surface acoustic wave 
equipment of other modifications of the above-mentioned example 1. 
[Drawing 16] It is the block diagram showing the surface acoustic wave 
equipment of the modification of further others of the above-mentioned 
example 1. 

[Drawing 17] It is the graph which shows the configuration of drawing 

15 , and the frequency-phase unbalance of the example 2 of a comparison, 
respectively. 

[Drawing 18] It is the graph which shows the configuration of drawing 

16 , and the frequency-phase unbalance of the example 2 of a comparison, 
respectively. 

[Drawing 19] It is the block diagram showing the surface acoustic wave 
equipment of the modification of further others of the above-mentioned 
example 1. 



[Drawing 20] It is the top view showing other examples about arrangement 
of each electrode terminal in the package of the above-mentioned example 
1. 

[Drawing 21] It is the block diagram showing the modification of further 
others of the surface acoustic wave equipment of the above-mentioned 
example 1. 

[Drawing 22] It is the sectional view showing the 1 manufacture process 
of the surface acoustic wave equipment of the above-mentioned example 1. 
[Drawing 23] It is the sectional view showing other manufacture 
processes of the surface acoustic wave equipment of the above-mentioned 
example 1. 

[Drawing 24] It is the block diagram showing the modification of further 
others of the surface acoustic wave equipment of the above-mentioned 
example 1. 

[Drawing 25] It is the block diagram showing the modification of further 
others of the surface acoustic wave equipment of the above-mentioned 
example 1. 

[Drawing 26] It is the top view showing an example of the layout on a 
piezo-electric substrate at the time of mounting in the package which 
has each electrode terminal by the side of a rear face which shows the 
electrode configuration shown in said drawing 2 to drawing 6 . 
[Drawing 27] It is the top view showing the electrode configuration 
shown in above-mentioned drawing 2 in drawing 6 showing other examples 
of the layout on a piezo-electric substrate at the time of mounting in 
the package which has each electrode terminal by the side of a rear face. 
[Drawing 28] It is the top view showing an example of the layout on a 
piezo-electric substrate at the time of mounting in the package which 
has each electrode terminal by the side of a rear face which shows the 
electrode configuration shown in said drawing 2 to drawing 20 . 
[Drawing 29] It is the top view showing the electrode configuration 
shown in said drawing 2 in drawing 20 showing other examples of the 
layout on a piezo-electric substrate at the time of mounting in the 
package which has each electrode terminal by the side of a rear face. 
[Drawing 30] It is the important section block diagram of the 
communication device concerning this invention. 

[Drawing 31] It is the sectional view of the above-mentioned package 
when external [ of the reactance component or the delay line at the time 
of containing the surface acoustic wave equipment of the above-mentioned 
example 1 in a package ] is carried out to a package, (a) It is the 

example by which the circuit as the above-mentioned reactance component 
or the delay line was formed between a bottom plate and the side- 



attachment-wall section, and (b) is the example by which the above- 
mentioned reactance component or the delay line was formed as a circuit 
in the multilayer board which formed the laminate further on the bottom 
plate. 

[Description of Notations] 

101 Vertical Joint Resonator Mold Surface Acoustic Wave Filter 
102, 103, 104 IDT (comb mold polar zone) 

107 Unbalance Signal Terminal 

108 109 Balanced signal terminal 
120 Reactance Component 

501 Piezo-electric Substrate 

[Translation done. ] 
* NOTICES ^ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. ^^^^ shows the word which can not be translated. 

3. In the drawings, any words are not translated. 
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[ St JS 1 ] 

J± « S 4S ± C 31 'It * ffl )1 Q 35 r&! IC }8 o T ff? ^ r +1 3 ^ )>X ± <y) "^WM < b Wm&W 

. mti'¥^c^mt J < uiy^ffiapicPiiiifti z ^(d < i mm&w y . mt^'¥^\-cGL 10 
s -r ^ < L mm&m :i m^i-mmi'it^'mm t xi-z I) 1, < u s m a c a i nay c s 

[ a js 2 ] 

J± « S ± C 3i 'It * ffl )1 (9 ^5 8e 35 r&l IC }S o T ff^ ^ ^ +1 3 o J-IA. ± (7) ^ 15^ ffl (Z) < U S W ffi 93 

t*u. fluie^i$(^i<9< u5!!^*£fl3(9?-i7^:^ciirM-r^ < i mmmm q - 15 < mm 
st3 < b mmmmcmmtj z^<o < us«ffii3i3:s:t)csiKU;fe.«i£t*tivttic 

HU IE ^ :^ C ■{!!: ffi t ? < U 1! ^ a SP Q « ^ ffi »f ~7 ;^ ;i^ ^ ffi if) ^ 

r ^ < u s m ffi sp ic s r ^ « 3'h « ffi *g »f 5/ 7' ;^ ^ ffi i^ z < u s m ffi a? c ^ i nay c ^ 

C siS Jl 3 ] 

flu IE J± ^ S - 7 y 7- T y 7- 3C> 7* ^ > 7' A y - >/• IC IS r +1 T 3r - miZ^^n 

2 C IE IK <?) g¥ 'It * ffl ^ ffi o 

[ si * JS 4 ] 30 

«u IE ^ ;^ C ffl ffi ^ 3 < U 1! « a fl3 C7) ^ c . 3i 'It ^ E )^ (?) 86 ;5 f&l C U S 1 ^ f&liC 15 it 

« lltllC ?5t U T . flu IE 1^ W ^ ?l [5] U le J-^ % Q BU IE J± W S 4S ± >(J A y ::7 - (?) ?l 

$=is]Uie^t»fiiis?^?5Fcff?5)c'rtLTi)?c>itilf^^t^> aisKJMi ^i)\J2>(onxln^1^ 

C IE IK CP PS 'S * H M H S . 

[ ffl St JS 5 ] 

i± « S ± C 3i 'It * E )1 (?) 86 :5 r&l C iS o T ff^ S5? r tl 3 >>l ± (?) $ (?) < U S « ffi BP 

t*u. fluiE^i5^^i(?)< us!«ffia3(?)7-t^;^iC'ittffi-ri < ui!«ffia5c?)-:5(?)< us^ 

ffitSi'S^?Illjt(?)fe86:^lPlC 2:3^iiJUT^*l."f+l,tf¥ifK'la^liB^Cfilii^r+l^ ^■^^C'Dt 

sti < us^ffiajicgsstz 2oc?)< us«ffiaPtt3:uc/Steu;fe^*^t*-r^>;ttic 

^¥«TM^)l^^lcS3^^+LTl)I¥«T-^T«i^ll^«^gt*rill!Eiai6tt«^S<?)3i'^^ 40 
fluiEt:^ICffiStl < US^ffifiPICBItftl 2o(?)< Uiy^ffifiP(?)?i7- fluiE^;^ICffl:ffi 

-r ^ < u s ^ a sp c isa s ^ z ft 5h ^ ffi *g « r ti T I ) z < u s! ^ a sp c ffi I ) ffiy c -11 ffi t 

?m % H S o 

[ St jS 6 ] 

ff « S ± C 31 'It * ffl )1 (?) 86 35 r&l IC }S o T ff? ^ ^ 3 ^ J-IA. ± (?) ^ 15^ (?) < U S « ffi fiP 

t*u. flulE^^5(^i(^)< uii!^asP(?)?-t7^;^cffiMt? < b "mmmm <o - 15 Q < bwm. 50 
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t ? < u 1! « IS fl3 ic 1^ t ? ft 5h « ffi *f =y ^" ^ ^ a -? ^ < u 1! ^ ffi a3 ic j£ I nflij ic •ot 
Si -It H ^ ffi . 

[sSScJiV] 10 
ffi IE E ^ S . 7 U y 7- ^ »/ 7- 30 T* > 7' A V ^7- - V lU fS tK ^ tl T 3y > ffii IE U 

[ it jS 8 ] 

flu IE ^ * IC fit S t 1 < U S W ffi fiP Q t ic . 3i 'It « H )1 Q e »e 35 r&l IC S B C It # ?I ffl 
IU^UT> flule';>'9 ^>XS)c;«^Rtta^^^J-!^^h<Z)flulEJ±«S^S±>&2^Ay'i7--5/"±Q)^| 

icie «! <?) 3i ^ n M n ii . 
[ a 5K Ji 9 ] 

flulEU79 5'>7B)t***f> + -rA;/-5'>X^*-?^';. flulE¥«T#^ffi^"^7-X«fil:>^ 20 

SVi^^ iB ^HS . 
[ i« 5K JS 1 0 ] 

flu IE U 7 7 ^ > Z «~ t^- > ^ > y ^ > X ^ ^ -? 'J . flu IE ¥ !iT M ^ Jiffi ^ C li 50 IC If Ix r 

^iTu^c>;t!ttiS'ii-r^> s«a<:jS5^i)u 8Q^^t*^iJSiciEtt;<z)gitt*ffl2&'^ffi» 

C siS Jl 1 1 ] 

flu IE g¥ 'It * ffl 7 A h '(znxj 1 . 11 >(J 5f / j£ ic gi 'tt * H )i ffi ^ ^y^MiT in r ti T 

U^C>:t!ttS){^-r^. lt5KJl155t)b1 0<Z)^sr^L;!3^1JS|C|EiK(9gi'lt^Hj!£IIS. 
[ iS 5K Jl 1 2 ] 

miiE3i'te«HM7 >f yU^'tfr. ^W^. 5: U IC * Z ^7- - ^iiSB:?- :|1T U 3 C V t !|f ^ ^ t ? « 30 
aScJSl ^l)U 1 1 QMtlJ^I JSCiEtt!QSi'lt^^lHIi«^IIS. 
[ si 5K Jl 1 3 ] 

flulE:&ze7-h"ff^U;fegi'lt^niS7^;i.'?Qm^li£*i3|s|5(t>f«iX*-?ih^u>it!ttlBiV 

8is«jai 2iciE«K(?)Ss»it^fflM^s. 

[ a 5K JS 1 4 ] 

flulE(Z)auc;5Z^^-h":K^rti;fe§5i'^*ffl>l7 ^ ;i.^Qi:ti^*ti«Z)l^iSlcfflStI < 
us!«*£fiP*>f« V 7 t )v ^ A y ^ -z ^ xi^ xii^m.t ^ . 3. ^ m ^ y 7 t )i ^ A y & 

5KJS1 2>^t*1 3lCiEtt!<?)ai'lt^fflMIIS. 

[ si >K JS 1 5 ] 40 
flulE3¥'lt*ffliS7 -f>'l.5'<i)?-tr> SLUIUSSU^oTU^ < U 1! WttfiP « < "i; t - :5 ^^) 

[ a ilt Jl 1 6 ] 

fluiES^iifit;t;frii5ys^iifit-?'ip)^c^t!tfS{'ii-r^. asKJii b icamQ^i^^m'Am 
s . 

C sS Jl 1 7 ] 

flu IE J± ^ S t^" > 7 V y 7- f y 7'yK y T 4 y T 'd' JK y ^ - y \C B Wi t H I 3i m JK y ^ - 
yco^l-mm^lt s loQ^^iffi^^Jffi^. 2^Ci)¥«T«^lt^^. 3^<Z)7-7Jt^^ci)6^ 

6^Q^m^t^•^ flulE3¥'tt^H2&7 4)i^Q'^^[::^W.tJ < us^ffiSPQ^^tvc 50 
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[ si St JS 1 8 ] 

mtiKm^W.» . 7 V V 7' f y 7-7K y T ^ > 7 A y ^ - 5/' lU IS *K ^ ^Tl T 3V U A y ^ - 

<z) ^ 85 Jifi ^ IS , 1 ^ © ^ T^-is^]*^ > 2 ^ <?) ^ite-ie-^Jitt^ > z ^ cr, :p - xm^ <o b ^ 

C 8i!f Jl 1 9 ] 

i«5lcJSi «iiu 1 8<?)M+i*^lJSiciEtt!<?)ai'lt^ffl^llSt*UTU^c>; t t I 10 

> ifi 'fs ^ ff o 
[ fg 0) b¥ a * aii Bfl ] 

c 0 0 0 1 ] 

[ fg 0) R t ? I J ^15 If ] 
[ 0 0 0 z ] 

c «e tj) 1$ «5 ] 

)ff^«i)^«^^s§«g (iiiM^ffi) Q/j\inb. mm it \-c t :e ^^m m s % b I) t o) ifi ^ 
1. z xv^-n'^t -k y^^fo^^Y \^ 1 . =&«5)c:fiP .a ijM > /Jv e > ^"^tom 20 
«gt^^'&U;feSl3□°□QlBfgtii^-?$=fe. 
C 0 0 0 3 ] 

C Q ? * 551 1 t S IC > fli * ^ fi cz) R F S IC ffi ffl t ^ * ffi C ¥ «T - ^ T «T 

$:^#!i*g> t)^^'^3^^><^)+l«gt^ffet±;fetQtE^s^lcM^r:n. gsmcgio 
to-l Sys-tem foi" Motile GommuntGOL-tions)*yt 

[ 0 0 0 4 ] 

iirtlTUZ. I213IC> iftHTl 1 -9 7 9 6 6-^^^ISlCll5'vr:tlTt)I. ^^^-fi-^Jim 

^ W Q > C - y > X 5 0 Q > ^ iK-lfl Jim ^ <?) ^ > f - y > X tfr 2 0 0 Q IC ^ 7 tl 30 

[ 0 0 0 5 ] 

^ Z . <Ul!^ttSP(lnter-D(,?i-t(xl TroLnSctucer^J-I^ 

*ffl)>S7 JU^ 3 0 1 IC^fUT. i=*icffis-ri I DT 3 0 3tsie*H)i<5e})e:^iRiic 
IK?if?iFIC2^i^iJUT^^^"tltT^^s^Jm^3 0 8> 3 0 9 Cffl^U. ffi'ltt.&teri+fe 
i*<Z)=&IDT302. 304t ^ T^fi-IS^lffi^ 3 0 7 ICS^ U T I) Z . C +1. IC J; . ± 

^lc¥«'ls^Jlft^«y<?)'l'>t:---5''>ZI*< IDT3 0 3<?)2*iJlCJ;'>i< ^T^B-la^JItt^ 

[ 0 0 0 6 ] 

s>s«suTt)Zc>:;yf^5K^^L> ^tl^^^.iS-l■i¥«ffS;J&f^^^:ffl¥«ffS>^l]¥^-?u^. 

[ 0 0 0 7 ] 

-1-2. 7rC-l-3^Ufe>;f=Q. «-I'1¥«tS=IAI. A=I 20 lo?" (821) I- 

I20IO?(S31) K-ittfflTftTS^lB-ISOK B=IZS21-ZS31 I 
-?^»t?. eQJ;?S¥iiBStt. Ii?ift)Ct3;3¥'tt^H^&7.^;^■y<^)aM*«^W-?^S'l>i¥ 50 
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[ 0 0 0 8 ] 

I n m t)f m :k \j y Y t mm^ 

QM^tSi. IDT303>;l§!f'>l^7 ^ffiJi <9ffi'^tf IDT302>JIDT304>J-?SU 
IC^^oTJy'; (113cZ)31 0>i31 1) . ^TftT-fs^Ji^SOS, 809 

[ 0 0 0 9 ] 

^f^mo) SH^tSi . El 3 <5«^ C 3V U T ± ie <9 FnlH t IP.^ U ^ ^«StK«U;fe¥«-^¥ 

«T$t*f^^g t * U . # o TiS&'fe ^Jffl^ Q ^ > C - y > 7 Tite'ls^JItt^ <9 ^ > tr - y > 10 

[0010] 

[iiHtilj*-ri;fe:(y)©^S] 

^%mo)m^^m)&ms.t3i . ± q t m t j )z. ih . ]±mm^±[cm^^m)&Q ^ 
miD i:: ^ 1 t h z ^ i>A ± o) ^'i^^mo) < un^^sfiPtsu, mm^wmQ < us 

[001 1 ] 

S5 lu ffi iHfliJ c ffl ffi t Z ¥ ftT-fS ^ ^ <Z) :^ *»r ffl lu ^ i ^ « tA" $= < 5 Z J; ? c , $= is) 

^ 1 , 30 
[0012] 

'tt^^ HI j/iUffi c ?y I) T ^ lu le IP * cflts r ^ < u s ^ffiisu <9 v r yi. 

[001 3 ] 

V . ffl IE ^ c ffi ffi t z < b wmmsi cmmt J M^mmif'^n' y r :^ )imm-Z' J < us 
mmsi c I) m \-c ^ m t J m m ^ m ^ (0 Id » ^ c ^ m » :)k ^ < ^3 j; ? ic > ?i 
p Mb m.m-^ ^^n^cwf^tj z: Y c ^ -7 . =&¥««^Jim^^<9¥«s> !ific{itffl¥« 
s t # z . 

[00 1 4 ] 

± IE 3¥ '14 ^ H J& ^ M > mB!±m^W,-» . 7 V V 7' f y 7-^ y T ^ y C'-d' JK y - y [Z: 50 
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[0015] 

<o&mi5 ^ron b mmi5 ^foik^-y )L^mmron b T . m ^ ^\ ^ m b m.i^ yj< ^ q m 
tiKm^WL±Jk7jf A V ^ - yci> ^\ ^ mb mmt)fWtn^\cmmr ^-z I) -z t J: I) . 

[0016] 

*feBflci):?-l4lc^te(^)Si'lt*ffli£^ffitt. i^x ± q mm ^ m )k 1 1 ^ m c . j±ws^s±ic§i'tt 
MQ < b wmmw Q y ^ ^w.t < b wmmn^ q - 15 q < ui!WfiEt3i'it*H)iQ 10 

8e :5 fSl C 2 * iJ U T ^ tl T tl ¥ tT M ^ Jliffi ^ C S tl . 1^ + C ffi ffi t ^ < u s ^ 
tl T I) ? C V t !|f « V U T I) I . 

[0017] 

[0018] 

* fg B^i C7) ^ ic ■lih <9 Si -tt * ffl i& ^ s . j-:^ ± (5 IS 11 1 1» 5* t 3 d;) c . s « S ± ic ?i 'ft 
^mik (j) ^^15 u \z )^ ^ T w^m t xi)L 2> ^ \>k :t o) ^'iim Q) < ui!«ffia3t*u, Buie^iix 
^i<?)< usy«ffia5<?)?-<7^^cffis-r? < b "^^.mm o) - 15 <d < us«ffits¥tt^^ii^<?) 

^\zm\it J 2o©< US!^ffiSit3:S:i)CSteU;fe«iit*t^>;ttlc^T«&'fS^Jffi^C 

H Mliffi IC ?y 11 T « mi IS t * IC ffi ffi t ^ < U S ^ffiS? <?) « ?h =y 5" yi/ 30 

m.^-d'h') . fl(iiet:^iC'titffiti<uii!«ffisi3cP!ifft?2-^Q<uiy^ffiaPQ?-t7. mi 
la ^ c ■itt ffi f I < u S! « ffi ai3 c PIS s -r ^ « % « ffi Ji ;/ 9" ^ ;u « ffi if) I < u s « ffi fiP 

wit u T I) 7 . 
[001 9 ] 

± IE SX' C J; (3r > '^^\::>SLWt Z < b'^m.^mQ^L^Vm.m^lfiV 9' :>- jimm-d-^') . m 

I < bw^.mm\2m'i^tzJk%wm^t)ivT:t)m.^-B-^i, < us^ffiaJCjEufflUicffis 
^^Q¥«TS,iifcflt*gT«stesc«-?r3. 40 

[ 0 0 Z 0 ] 

r *L T sy < mmv 7 ^ y x^i^Rammmtifm )Xv tr-y icppsj r ti t u t e j; 

t) = 

[0021] 

± IE Si 'tt * H )1 ^ a IC 3t I) T tt > mi IE ^ :^ C -Dt ffi t Z < U S « ffi 83 (Z) ^ c . Si # * H )A 

q)e}ie:5iqicsiicBait;fe.'i&5S«ic*iruT. mmv 7 9 y xm-»->L\3iMmm.i>x^(i)mti 
j±m^^R±J5.z/Kv^-=^±(j>^\^mbm.^i!)f^n^\ctk-^r^-7\,)-z\,)-7tj:i). 

[ 0 0 2 2 ] 

±lE3¥'l4^Hj&^M-?'tt> milEU;p!7^>zs)c;*^»f. 'r^Ay^yx^-^-T'^'). milET 50 
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m^^tm^ Y 7 - xmGiY (Dmctsimfommt ill I) 1 1 I) , ±Bm^^m)s.ms.fo ^ 

[00233 

^ m )& n m ^ \i t£ t ii 1 1) 1 1 <k I) , ± le g» 'it * e )A n s ic 3v 1 1 t a > «u ie 3S * M 
7 H )\^ 9 ti^' . ^lk:s.\.] c lb 7 - \' mmm7 I) 7 t I) . ±ie3i'&*ffl>^i5ffi-?tt. mi 

o 

[0024] 10 

± IE 3i * H )^ S c I ) T . ffi] IE (Z) t ) C ;!7 7 ^ - F ^ ^ tl ;t § 'It ^ ffl )A 7 -f )l 

< UH^ffifiP^A-^ y 0' :)- )i ^ y( y ft 7 ^ Ximmt 

[0025] 

±iE3i'it^Hi^'^s-?tt. fluiE3i'it^nj&7^;i.^<9?-t7. s:i)cB!i';^oTi)^<uiy 
Ttcfcu. ±ie3¥'i±^iij;£lliEic?yi)Ti3c. fluies?/-ttit«fii5"JS?^ttit-?^oTtJ;i) 

[0026] 20 
± IE 3¥ 'It ^ H J& S C 3V I) T (3; . ffii IE S ^ S t^• > 7 y 7- f >y 7- > T" ^ > ^" -? A y ^7- 

-;/'ic*stt(rtiTsy '>) i^A y ^^-;/'<?)?hapjitt^ia, i ^ <?) ^ T^e-is^Jitt^ , 2^<?)T!fB'is 

Z^0)7-7n>=S-(DQ-i7^'). Q -^(Dm^13f . «ulE3S'lt*HjS7-f>iU'5'<Z)^* 

cfltstz < uiy^ffiWQ^;iiUc3i'&*H2SQfe8is:5iP]c5ifusil:5io]csJit;fe'fi«xiitic 
?^u-7B&?sti5rvicieffir^i,Ti)Ttj;i). 

C 0 0 2 7 ] 

± IE 3¥ 'tt « ffl )^ ^ ffi . BU IE J± « S . 7 y 7- T y 7- 7K' > 7" ^ > ^" A y •i^ - =7' IC 

mmt xi7 th ^) m K V 7 - y Q s i o © ^ ¥ «t m ^ ^ > 2 ¥ «t m ^ Jis ^ 

> 2.-^<07-7l^=S-o)b^7'^'). 5^<i)]liffi^t*f< milE3i'lt*ffliS7>f;i/'5'Q^*Cffl:ffi 

< u s«ffia5<9^ ;ii\icsi»tt^njSi<9fetts:5iRic*4u am:5iqiciaitfe€^siiic*itu T so 

[ 0 0 2 8 ] 

^fga^lQa-lsllMtt^ flulEQlSgitil5*-r^;fe(y)IC, ±lECi)l5rti;t^ClE«:Q)3¥'tt^H2&ll 
S t * U T I) 7 c "i: t U T 11 I . ± lE^BK IC J: tl I* , T «B Jt IC « tL S¥ '^ ^ H ^ H 

[ 0 0 2 9 ] 

ra;iQfete:5r5]ic;SoTff^0?rti;fe3-7)Q i DTt*-r^aEss^ttffi^sysS'tt*H)A7 ^ 40 

yi.^'l 01t«%> flulEii£«S^ttffi^iy3i'lt*HiS7>f;i/'$'1 01<Z)3-^QIDT<9?-t7 
t^lCttStl I DTI 0 8t3¥'tt^iijaQ'lnfle:^lQlClK*^*!rv|c2«^iJUT^tlYtlt¥ 
iSB-ls^JiB^ 1 0 8 . 1 0 9 CJtil^U « ffi'ltt>Ster <Z) I D T 1 0 2 ^ 104t^ 

"^mm^m^^i- ^ 0 7lcJf^tlC^-?¥«T-^T«i^tll«?*Ettf;fe-tt;fe3f'lt*ffl)^KSlC 
?VUT. SulETtT-fS^Jlffi^l 0 8. 1 0 9<7)Mtl*^C. E^S1S±ICff^5)?U;fe. 7\Si R v 
7 - y \Z¥^m\j )L . e U < A y ^ - 5/" IC :?h It It U y 7 !7 > 7 5)? 1 2 0 t It 51J IC s 
ii^ U C V t ijf ^ ^ U T I) ? . 
[ 0 0 3 0 ] 

± lE^EX: IC ?y I) T - ¥«T - ^ TW^tH^^^^g t ^ U . n^'f-mm^m^ (D y( y ^ - Y y 7. 
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[ 0 0 3 1 ] 

^nmm^ ) 

■T-tt . DcssMffl7-f>'^^t^5lJlc>^oT5)ii.BfltfioTl)<. tT. Ei4tffli)T> nm 
m ^ (i) mmmm \-c ^ i) -7 WLBf\ t J . ^mmm^-^'t^4o + b° YcutxesgLcToLOa 
n ^ ^ J KW^m b 0 1 ±ic. M«S6ttffi^ss«tt*rai£7-f;i.5'4o 1 > Jkz/mm'&P. 

z 'y L (. A \ ) mmc J: . ^ ti^^M^t ^-7 1) J . 10 

[ 0 0 3 2] 

iE«S^ttffi^l!3«'lt*ffli&7-f>il.5'40 1 Qm^tA. I DT404tS¥'tt*ffliSo)fe8e:5 
lRlCjSoTi^#Jt^^:R?^iiC^J;?C=&IDT40 3« 40 5;6fr^tlYtl?^S)E!^tl, 

^ti^<9iig«yc#';7Ui7^4o 6« 40 1 tj^^ti^ximmm-z d 'i . 

[ 0 0 3 3 ] 

IDT40 3tt, *«Q)S]liffia3 ^i^. irc^SUfffiSPQ-^^f^WyfiPt^^lIJ^-r^^ 

iRi icM&f 1 . Su t«:fc;fe, < U Soffit 2 ^«:tTSy •>! . ±iE«- 

[ 0 0 3 4 ] 20 

CQJ;?5iIDT4 0 3-?tt. |!|!|';-&?#^ffi*iQrBll5i. SUCd)^ 

T40 3>;S*fit)*«i4tt[Ql«-7if)Z. U7U^75'K, 'ls»eUT$=feS¥'tt^E2&tfe»eU 

■7 ^ ^15 [-c t J m^-^ ^ 1 1 1 (D-g'^j . 

C 0 0 3 5 ] 

"t<Z)±. ±iE«^-7tt. mi\-^^l>Yt>ni>^y\Z. IDT40 3~i^IDT404>^ci)^ 
iiCX'I DT404>^ I DT40 b Y <D m)S: ^ \Z ^1 J Q Wmil^ (D \2 v f . I 
DTQ#c?)fiP^J;'>lt/J\r<UTt)3 (1^4^41 4. 415QhW). 

C 0 0 3 6 ] 30 

^:*QIDT404lC?yLt^-^(7)<uiy^liEtt. 3i'l±^E)^(Z)fe8e:5r5llC2^ 
iiJr^lT«-<US!Wffi4l6. 4l7>;«oT3yi;, i:+LY+LQ<US!Wffi4l6 - 41 
7;Wf=&^«T'ls^Jiffi^41 2. 41 3luJfJ*rtl-Zl)^. *SS6^5iJl-?t3;< IDT4 

0 4 CSV It ^ > < b S!mffi4 1 6, 41 1 Y^^l . ^ v, ynw \j Ti) J mi5 <0 < \j W 

^ T i) J ■» s ^-7Ct^it5^tLfe7-X«ffi-?tJ;l). IDT4 0 5 

\t . iDT40 3ic?^UTffiffi>Risu;fe.fliiaiY5JoTii^. u+Liuj;';. ±iEflis5c;ia. ¥ 

C 0 0 3 7 ] 

S»'S^iffl^tt«^402l*, IDT408tfi^3fiit^J;>IC>#iJ7l/95'409> 41 
O^'f'ttLTtlff^Sc'r^tTJy';^ I DT40 ?> Q - (D < US!«ffi*»f^¥ii«^]lS^4 1 1 40 
IC< I DT40 8Q^te:5«i)< US«*Stf=&I DT40 3> 40 5 CKIiTtl"7U^. 
[ 0 0 3 8 ] 

m^;t(y)cr)§^ffiAy h" 5 0 2 — 5 0 6 *»riSit^tl> ^ffiAv K' 5 0 2 *»r^¥tT'ls^Jiffi^ 
4 1 ■[ \znBt 1 t (D-^^ . §«ffiA»/F 5 0 3> 5 04 *»'""t+l,Y^l¥«T'(s^l*^4 1 
2, 41 8Cffl^t3t<i)-?i?)'>l, =&«ffiAyh"505> 506*»f7-ZJim^-?^';. =& 

1 DTd^^mbUTElmrtLTU^. 
[ 0 0 3 9 ] 
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^ ^-y J - 15 (i) SmB ci) m ^ \:: m m t -z I) I . ^m&tm^ 6 ^- i . 643^. Mffl64o 

, 645I3C, IlH6400L<9«¥:SlPlC3Tfit7illiap©IKt*C"t+l"f+lieSr*lTUZ 

o 

[ 0 0 4 0 ] 

mmm^ 6 ^■ ^ »mmjK V b 0 z cmmt ^"f^mm^i^j- . ^mmmj- 6 ^■ z . e 

48t*f^tl^^l#«ffiAyh"5 0 3« b 0 ^ C Xl "f- m ^ ^ im ^ . #«ffiJiB^64 

4. 6 4 5 ^T^tl'f +l=&^ffiJitt^ 5 0 5 < b 0 6 tcmmt tlJ 7 - xm^l^i^ J . 10 
[ 0 0 4 1 ] 

^ss^5iJi<^)gi'i4*ffliS^ffitt> I2i7icrvtd;?ic< mm^Wi 5 0 ^ (om&m Y K y tr - 

[ 0 0 4 2] 

Aye^-;/"6 4 0tt, «:5ffmtt<z);i;^56 5 i y . 5 1 Ci)=&7afl5;!:^^i:ft"f*i,5:u 

y^-5/"640Wtlif±t?;td;)<?>+^y 7-654>;t*bTU^. 
[ 0 0 4 3 ] 

ss6^5lJ1(^)^ts^tt.El5lCyT^■rJ;?lc. <u3ywffi4i7'^wffiAvh"504~i^ts^^-r 20 

=^tt<i)3l?=lslUie-1g 5 0 8 C3VUT> <Ul!^fi54 1 6"^^ffiAyF 5 0 3^t}^^^ 
[ 0 0 4 4 ] 

c©j;?ic5^tjt5^stx?=<-r^;fe(!;). *s^6^5lJ1-?tt. ?5aia35 0 9 #"> 3I5=eiue^ 
5 0 8j^^ffW*^S5 0 1 ±lCT5h^c5^ai■rIJ;?C3!lADUTB5lt^tlT^)I. 

[ 0 0 4 5 ] 

?5aiS!5 0 9(3:. 7'-7lfly<Z)^ffiAy h" 5 0 6 Y I DT40 5>itS^tZ3l$=[slUieJi^ 
5 1 1 C3£tfUfe^tffio)BI$=|51U ffi^ 5 0 8 ^ ff^SJc r +l,Tl)3C>iif«-*UU. 

[ 0 0 4 6 ] 30 
t^. ^iiifiP5 0 9tt. ±ie3l^[5]Uffia5 0 8Ci)K?:5lRllC*^UTKli5<U. ± IE 315= 
|51UE^5 1 1 Q«^:5l^C?^fUTlIIS^filC±lE3l$=151UlE^5 1 1 Y L 1 \^ J J:: 
? C IS K XII I) 1 U YtPMt U I ) . 

[ 0 0 4 7 ] 

±iE55aiSi35 0 9icj;';. I2i4icrv-r. ¥ii'is^]ffi^4i 3Q?ifJt5S«tt, TftTM^J^^ 

41 Z J: ') . mxtxm 0 . 1 6PF;eLtX$=<^3C^C^'>i. #3l$=|BlUie^t 
5 0 8, 5 1 Itt. S:uiC5^?it$FICff^0t'^tLTU^C>;iC«^. 
[ 0 0 4 8 ] 

(DY ^ . IDT404 (=&<USy^ta41 e, 41 7) CSyitl, §IDT403, 4 

0 5 Y m ') r> 1 1) J mmif'itsi ^ xi^xi y T :>■ li^mm-i- ^ . i^mmmn-x^ < *z3i?= 4o 

O U ie^C U T U ^ A y 5 0 4 C K ^ ^ tl "7 t) ^ < U l!Wffi4 1 1 Y . m ^ -Z 

u ^ I D T 4 0 5 (ommi^ tyTt j . -15 . mm/K y 5 0 s tcmmttii 

l)^ < USy^lS4 1 6Ym')'d^-Zl)-i I DT40 3<?)^ffi*ilS7'-Z^ffi-?3^^. 
[ 0 0 4 9 ] 

7 ^ c . nmm ^ -d-tt . ^ m b 0 q n i^x % q mm . Ei45i)UEieiu/Tvu*: 
, 2^^iJU;feiDT404t^jt.uc, 5¥'^^ffl}so)e8e:5isiic^tu-7aii:5ifiiics5it^'(& 

^lltlAC?ifUT, J±«S^&5 0 1±<<)l/-l'7'^h, JK V "P- - =^ 6 ^ 0 (0 t ^ T iff ^ C 

^3J;?ICl§^rtlTU3c CtllCJ;';, IDT40 4>;lg!|';6?^ffiJgcZ)ffi'StfrIDT 
4 0 3 Y I DT4 0 5 >i-?SlllCS«oTU^;^sJ-J<.?h<9:^TS55X'^*fAi4«llJ;?ICbT 
I) ? . 50 
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C 0 0 5 0 ] 

ffi Q C y T 3* * Z 51 « t 1 I Yt J Y . 
X X : 7 8 . 9 A, I 

IDT*i^(403> 404> 405© M) : 19 (3)/(3) 26 (3)/(3) 1 

'J 7 [y 0 ^WL 200* 

ciuty:0. 67(IDT> V 7 [y 9 ^ P.) 
«ffi)lJ9 : 0 . 0 9 5 A. I 

3i'lt*ffl)lttffi^402<?)S«ffl5isSH-|*<i!I.T«9>:?y'>|-?^Z. 10 
55 X +1 : 4 6 . 5 A, I 
I D T * I5i : 1 5 0 * 
'J7U!7^*l5i: 1 00* 
ci U -t X : 0 . 6 7 
^♦Smf : 0 . 0 9 7 11 

TftStrvt. I, 1 (0 )t^m ^ \Si . l§19Cy3tJ;>C, J±^S*&5 0 1±Ci)U-<:'' 

htElSt^^lSfe^JiJl C?4bT> 3l$=|51uaEi8S5 0 8C?4*!Ss«*frX^ <SI®Ffl'-?;P)3 

55aifl35 0 9tB§itr. 3l^[5]Uffia5 0 8t?l$=[51Uie^5 0 7 'ii'lS^sMACJifUTffl 

?it w ic si ^ u j.^ ?h . %mm } (ommYm'^^m)!^^m.(Dt%%\s j± « s *s 5 0 1 ± u 20 

tllaia33iC^MU;feJtej^Jl<?)ffiffl¥ffi)gt^t)-ttTia8CyTvt. 
[ 0 0 5 1 ] 

DCS«'lsffl7^;i.^<9fflM*Mt3;> 1 8 0 5MHZ.-1 8 8 0MHz-?ih^c CQ)®?^ 

^1 o) . m.^m ^ -d'\Siikxm ^ zmy . usi os-ittffl^^st^fKsrtiTni. c 
1 2>^¥«T«^Jiffi^4i 3>;QrBiic?yitiffl:ffl<9-r+it»f?ijErti;fe.393«-?i?)^o 

[ 0 0 5 2] 

Illig^J'Jl-?^. 3lf=lalUBe)8l5 0 8lC>ifil5!S«t>f:«;$=<SZ©m-?i?)^55aia55 0 9ti5 30 

it;feo cti^tt3i&c> ^1 0 (0 J \z: ^\ ^ m I mm. b 0 1 c ^ m ^ m X ^ < ^ J 
mrn Y [. -7 Q m 5 ^ sts^it. ¥«5«-^]iffi^4i 2(7)?stJt5#«*^"S5o. i ePFxr 
<5J^;fej#6c3vit?{itffl¥<egt5i?aufe. ^1 0(Z)Ji6Qfflffl¥^stiiii ^ [cmt 

. JkK>:UT> lil9lCyTvU^JkK^5"Jlci)»^ci)i^*e^1 IC^t^ttTrvt. 
[ 0 0 5 3 ] 

T^'(s^ffiffi^4 1 2f^)*it*§M#-;^^<^^J;?lcUfeJi-&. 7^&lcJ:b$J{^^J1d;'Jt^lffl¥ 

«BS*ifS^bUTi)i. Y-^KO)'?-mm^mj-Qtim^mtx^<tJi()^ti. idt40 2 
~4 0 4<i). cBH ^ ? «ffi*iQj£&f:^^ ^ * 5/ r ;^ ^i. «ffi|ai ± < >it3i7-xmm 
m±tif:s.\,) torn '^y mm^^m(D^mro ') '.kih^ts: J: I) . 

[ 0 0 5 4 ] 40 

n.mm ^ Q m'&t^ . iDT404 c3vit^< =&idt403> ^-obYm^j'^^-zDim 

=&<Ul!Wffi4 1 e> 4 1 7Q=&5/^";^;i/*l£-?a^I. *4jt5^«tfrX$=< 
5i^3l?=lalUDe)iSCU■7UI^ ^ffiAy h" 5 04CH!ii^r*l.Tl)I < USy^ffi4 1 7'i:BI| 

VdoTUi I DT40 5 C3Vitl, I DT404~^ll';-&oTl)Z^*£*gtt, y T :>- )l 

mm-d-^ ') . nm t J < b mmm^- ^ i q m mmif'i -z- ^ i v 9' :>■ )i mm y m (jk) 
mm-^ t J , -15 . «ffiy^y[~"5 0 3 cs^rtiTi)i<uiy«ffi4i g Ym'j ^ ^ 

■7 I) J IDT403lC?yit?, IDT404VI§!f';^oTUl «ffiJi « 7 - X i?) 

v. ?^Hti<uiy«ffi4i 6Q:S^h«ffi^i-?ih3 5/:7■;^;^^^s>;, ±ieii mnm. 

[ 0 0 5 5 ] 50 
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IUX$=<55?J;?C. 'l5iJ;t(3r^iiiSl35 0 9lCJ;^TsS^t?C>i-?. -fltffl¥<BSteS:«-r 
^ c -? ^ Z . 

[ 0 0 5 6 ] 

. m ^ z cf) <ky \c . idt704<z)§idt703> 7 0bY^n.^'^m')^r>-7i) 

. 121 1 3 IC. ^1 2 <?) ^ffi^SKt?):*^ IC 3y It ? 0 1 0 C^v f J±«S^ 50 1 ± o> \y ^ 7 

'y h o)m'^ cnmm ^ cd -^^mm) f^)fflffl^«istmu. hi 4ic, hi zcz)^^;^^^;^) io 

M ^ C 3y It ^ H 5 IC /3 f Ix h <?) * ( Jt $J ^5"] 3 ) Q ffi ffi ¥ M t yTv r o J:k ^^J 2 >^ 

UT> HI 2 QWtt«SJi't^):»^IC3r It ^ H 9 cmt U ^ 7 (^liiifiPlffi) Q:»-&lcavit 

mffiY«)it^il^*lJt»'l5'J2>JUT« HI 3/5.5fH1 4C6t)i+Tymt. HI S^J&f 
H14H:« ^iHa35 1 5> >ac^^iiiaP5 0 9<?)®PfflCJS)0. 0 2PF<5*itfl5^a^»fA^J; 

[ 0 0 5 7 ] 

HI 2crv-r^ffi*i<9J£6f<9Ji^^ HI ocrv-rL/'<7'^K«i)j;?c, < L wmn&i ^ 6 
m^^sm^ 1 ] s J: \z X ^ < ^ y fo fi z: Y H' . mmnjf^^ t xiT 

I) J z: YVtot)< J . 20 
[ 0 0 5 8 ] 

[ 0 0 5 9 ] 

HI 5ic> < [j wm&i ^ 6 {zmmt ill I) I "fm^^im^ 1 ^ 2ic>f^UT. Hiic>Tv-r 

y77^>X5)i'^1 Z 0 Y T (D&mmi 20tmADUfe«PK' (IISS^Jl <?)^ft<9^?^^J) 
tmU. HI 6IC. H1icmt';775'>75)c^1 20>iUT<9^>-5''^^>XJ5)t'«^7 2 
2tWi)DUfe«S)c' (^Jg^jyi Q 7 ^ \C^(i>'$iMm) tyTvf. 
[ 0 0 6 0 ] 

HI b JkZjfM ^ 6<:i>=&«5KC3yit^»^«<)<l!:ffl¥<BStH1 7i^Z>fH1 SCyTv-T. Jt^JV 30 

UT> HI 2Q^*S)(:icaVitIH9<?)U^7^l--?»Ml^t^>1?"^7^>X^«^titiDUT 

t)*u^^<z)fltffl^«BStJt«5^5iJ2>:bT. HI 1 Jkz/fm ^ s c^^^n,'&t>-it-7 w^t . 

[ 0 0 6 1 ] 

±ie(?)«®)^7 zo'^^yY'p^yx^-s-'j z z 0 m^^^m^Ij ^tsi^mt i t)f . mx 
txKm^Wi ±'p JK V "7 - yp^Q ^\ ^ m m^-^ m < u;fe«MiitsJit;fe'>'. y ^ 9 dx h 
V y 7' c J ^ y ^ 0 ^ y X m t tk ^1 )L 1 1 Y nif ^ X K tiJ . 

[ 0 0 6 2 ] 

*;fe«Rr«E-?^+i,i3r«'0"j^i3rH3i ia.) Jkz^m B ^ ib)(o^xi^xiwytJ^Jc.JKy 
e7-->^P3ajj.ji.^h<9i'h^)fflSic^hMitUTtj;u. h3 1 (ol) «yMa36 5 2>;j£^& 

6 5 1 >;Qit^S5^ic< SM-ii^, ^yyc^yx^-d- (vy'p^yx^^) y ^ j 40 

655t^Biiti4tl. H31 (t) C3VUTtt> E^651±caS*5657>J> aS^56 

bl\2^o>mt:^^^^[^\07^K-)l6bBYs \c 7 7i< - )\. 6 b & t -fY b 1 mmt il . mWid 

5 1 5 7<9^IC?^S)c'rtl;fea®3ii^. 'f>r:7^'>X5)c'^'i:55^|SlS6 5 9 

[ 0 0 6 3 ] 

HI 7iJ^'H1 8t^'4Bfl'4;t^*J;?IC. aM^7 20. ^>-5'"^'?>X5)t«^7 2 2Ql)r 
titt¥AU;fe»6c3VUTt> ^HQY-mmfSiitmm Z ton b -z^» b 1 I) J z: YltiftiHi^ J 
o H4Q«ffi^t^C3Vl)Ttt> 3i&Cl^«i^^]lffi^4 1 Z {Cnb 1 . »M)iS7 20. 

>^tt'f>^"^5'>755c'^7 2 2t^t^GbT^:|^l*'J;U. 

[ 0 0 6 4 ] 50 
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[ 0 0 6 5 ] 

T :>- )im&t 7 - xmmc ^1 15 yk-^ I. :>z,tP . C 0 1 9 ci) J; ? C < U S! « ffi 10 

1 1 1 T t ^ I) . t JK y "7 - y 6 ^ 0 o> ^\ ^ m \j m^n mm b -z t ct: 

[ 0 0 6 6 ] 

Ay':^-;/"640¥tt|BlUIC5S^J;?ieUfe. Aye^-;/"640<9*ffl6 
40a-«iJlCSyit^=&^ffi]llfi^641~645<?)^t»f5^ci)«'^<?)^J (^6#l?. ) trvU;fe 

Ci)eflg:5lQ]CSlIlC?IU;fe'(S^SiftAC55tUTtt*itiRFIC-??= ^Ay^7--5/■-?^^^(3:^ y<9d; 
?*Ay^-ytfflUTej;ll. 20 
[ 0 0 6 7 ] 

mXtX^ Z 0 0) J: y to 6 -:> (Om^St^ S 0 1~80 6t*-rZAy^7--;/'80 0 o>»'t . 

~? z . 

[ 0 0 6 8 ] 

"t<Z)^. i±WStS5 0 1±<^)A'5'->U^7''5httll2lti)J;?-|C, si'^^ffli^Qese:^ 
lRlt)±^S^S5 0 1 C7)5ffl:5lRli::}So;fetC7)>^U, J±^S^S5 0 1 ±Qm&JK y h" 9 0 1 
t^ffiJiffi^S 0 1 \Z . ^ffiAy 9 0 Zt^ffiHS^S 0 «ffiAy F 9 0 8t^*iJiffi 

^ % 0 3 cmmb . =&«ffiAyh"904~906t7-ZJim^VS3#«ffiJiS^804~ 30 

8 0 6ic^ti^'ti:K!iSc-r^c"i:-?. ff^siRs 0 1 ± t m ^ ^mm A \c n L 1 ^ )i 

[ 0 0 6 9 ] 

IISfe^Jl-?l3:l§17c?)d;^C, 7x'fZr'^>Ift-?Aye7^-;/">;S^S^S©^Mt 
[ 0 0 7 0 ] 

J;?Cjft^S^1 00 1±CJ±^S^B1 0 0 2t7i>ly7'yy7-l5S-?:K6U. ^fZ)±IC 

fii 1 0 0 3 1 a o T lit ± u T . y ^/ > r c J; i k y '7 - v W'ss.to v^m t j . m 40 

2 3<^)«J;?C|Dlb<Kl^S^5l 1 0 1±CJ±^S^S1 1 0 2t7iJy7-fy7-I)S-?K^ 
^<9±C5/-htt<?)^)ig3fJl 1 0 8ta^Tljf±UT. r^S/^^'ICfc'^IAyiT-- 

[ 0 0 7 1 ] 

. I§124Q)J;?IC> Z ^ (0 I H T a>mm\2 . r^CIDTtB5it;fe< 5IDT<9lliE«S^tt 
[ 0 0 7 2] 50 
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^7 m . m. di- ^-y m Y -7 s m z b -t^ ^ m m m 3^ ^1 m d -7 d i » . c^it*^3i9= 

C 0 0 7 3 ] 

m^nm^'^^i^^m'Ay 4 )i 9 z 0 ^ ^ ib x ^ - mmi, :^m^-7' ^ r> -7 t d . ^ (d 

M«S6ttffi^S!gi'lt*ffli£7^;i/5'20 1 Q C GLW.t J I DT20 3tt< B« 

[ 0 0 7 4 ] 10 

t )z,. m^^^'^p.m^w^^^^m)&7^)l^^ 0 1 y mfi^h^ nm^ wm'^^m)& 7 ^ )\^ ^ z 

0 1 >it5:ucsmuTui=&=y7;^;i.^^>20 5, z 0 etfejUti^^Qttfflif^ 

1 80)SMiJIJ;p-C, SIDT1 02« 1 04, ><J&p=&IDT202> 204Q|ql$=t 
[ 0 0 7 5 3 

^ z 0) t fflu^j#^ci)j±^**a5 0 1 ±[oftiiiu^7'y h (om-^ . ^ 6 c^^t 

5 ^ Q #«*£JiS^ t * t 3 A y ^7- - V C HH t 3 Ji^ C ^ I) T El 2 6 . IS 2 7 IC, * , 
^ 2 0 CvTv r 6 ^ <?) ^ffiJSS^ t # r I A y ^7- - C^H r 3 IC ^ I) T . 0 2 8, El 2 
9 IC -f . 20 
[ 0 0 7 6 ] 

^<om. ^ma&A yh"i2oi, isoi, 1401, 15011* ^ T^-ia^iife^ , =&m 

fiiAyK 1202, 1203, 1302, 1303, 1402, 1403, 1502, 1 

5 0 8 1 Ti^-ts^JiB^ c , n')t7-xm^ cmmt i m^c « i . 

[ 0 0 7 7 ] 

nmm ^ 4o±5° Ycu-txfeseL i tolOs sistj±ws^5 o i ^^utsu 

64° - 7 2° YcU-tXfefieLiNtOa^ 41° YcUtXfe»eLiNt03«y3> 

C 0 0 7 8 ] 30 

. * fg B^i ic « 3 , ± le Q ^ 1 ^ Q § $ ffH5iJ © :lx t^ , >^ ^ ti Q i|f #J <Z) M 
3i-'^t>i±Y ^ 1 , *fgBflQSi;tt^H^iistfflu;fe.ffl#iisicoUTEi 3 0 c^-f ^^m 
t J . 

[ 0 0 7 9 ] 

1§1 8 0 IC r J; ? C , ± IE ffl -tt 1$ ffi 6 0 0 , S -fe t ft "? U ;/ - A II'J ( R X W ) >: U T , 
7'>x:^601, 7>x;^ttfflfl3/RFToP7^;i.-y602, 7> 7-603, Rx:g^ 
7^>IU5'604, $1=1^605, 1 S-tlF7-f;i/5'606, ^ + 1^607, 2noLlF 

7-f;u^608, '\s±+Zr>cLU-1a)Vvy<^^^^3^ i, TCXO (-temper 
OL-tui^e comPensoL-teci o )r y s ± a. \ osci I loL-to^ (jmS^I 
«l!?X^fe*lgi) ) 6 1 2, T'A^-^'B 1 3, U- t )17 4 )l ^ Q 1 4tffi?[,T%5)c'^^L 40 
Tl)3. RxSrBl7^>i|/^6 04i^i^$ + -!f6 0 5^tt, E13 0C^*^-?yTvU;feJ;?IU 

[ 0 0 8 0 ] 

t )Ls ± IE M « ^ S 6 0 0 ra: , # t ? h ^ > ;/ - A IfliJ ( T X W ) U T , ± IE > x 
;^60 y JkZ/ :tt'i 7 y 7" ^ P. m ^ / 'F T O ? 7 )l Q 0 z ^ P. m t Z Y Y t \Z . TX 
lF7>f;i.^62l, 5 + 1^622, TxS^7^;i.'?623, 7>7'624, ;5 7"^6 
25,7-<yu-5'626,APC(a,utonncx,tiG Powei" control 

(ti»ai;tjiu«P)) 6 27 ^ mxT^mt xii \,) i . 

[ 0 0 8 1 ] 

"tUT, ±leQRx:g^7^;i/'5'604, 1 S-tlF7.fyi.^606, TXlF7-f;i.^ 50 
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[ 0 0 8 2] 
C 0 0 8 3 ] 

mm^mm^ 10 

±i<iim L )z. J: y \-C . * fg B^l <Z) S¥ * H )A ^ ffi fS , J± ^ S ± lU 'It * ffl )^ <Z) 86 fRl ic 

mi&'^nm'i-mm^^m'Ay ^ h*9 (o ^^o) i DT<<)?t7t*icffis-rz i Dxtsi'^* 
iii^<?)fe8e:^ifiiiui&*^?5Fic z^iiJUT^ti^^it^iT^^Jiffi^icK^Scu > ffi'ttt>Rter-tt 

I DTt^T^«^C^ICJf^-riCY-?¥^-^TST$:^+l^gt:^fe-ttfeSl'lt 
Sfflj&^ffilua^UT, flti ^Siffi^ <i) U r IC . J±*S^S±IU. Ay^^-S/'IC. 

1 . 

[ 0 0 8 4 3 

[^1 ] *?SBflQg¥tt*H>lllMcZ)«Si'El-?^I. 

[ ^ 2 ] ± le 3i 'It * E )1 ^ ffi (?) - $ ffn5ij ( ;& X ^ - P ) Q lil if) ^ . 

[EI3] ^t^^gi'lt^rai&^ffiQ^S)?^-?^?)^. 

[04] 2|sfgB3<5||SS^Ji C« I Si'tt^^ IijftllS<?>«ffi«Ji)c'trvr«»)i;ia-?if) I . 

[EI5] ±iEmfe^5'Jl ©3i'^*HitllSCSyit^S^S^&±-?<9L/'f7''^Ht/Tvt¥ifflia 

~? i^ Z . 

[EI6] ±IE^J6^5IJ1 0)3i'lt*ffli&^^tlR«^U;feA^y^-5/"(^)^lH^l-?Q=g•^fffi^<^)ffiffi 

e 

[09] ±lEJte5^5"Jl <i)g¥'^*HMIIS(?)U^7'^l-trv-rTffl0-?i^Z. 

[01 0] ^be5^5lJ2>^UT<7)3S'lt*H)llls<^)^^>'^f-tr^■rTH0-?i?)^. 

[0 1 1] 0 1 0IC/3t«S)c; (ite{^5'J2) ;^5f±lEAe{^5'Jl<?)#«J)i;-?«Z)ffiffl¥«BSt^ 
Y >Tv r r ^ 7 if) Z . 

[0 1 2] ±ieii]tiS^5yi<i)-^ff^^5'j'i:u-7<5S¥'tt^^iij;£iiffic^ri«ffi«s5?t>3-r«5)? 

0 if) ^ o 

[01 3] 01 2cZ)«ffi*53t't01 0<Z)J±^S^S±QU^7't7h-?«P)?U;te.:»^. >S&fJt 40 
^'l5iJ2(Z))i|jSI$l-'ffi:ffl^iSB)It^^Li:*^Lmt7^7-?if)^. 

[0 1 4 ] 0 1 2 t 05<i)5«S^S±QU'r7'^h-?«5)i'bfe«6. ;j6fjt« 

^5'J2<?)^i«llgi-'ffl:ffl¥4fiSt^*l,Ttimfr^7-?if)^. 

[01 5 ] ± IE ^ liS ^5iJ 1 (Z) 0) $ ff^ ^5iJ (?) gi 'It * ffl )1 ^ ffi t m t « 0 if) I = 

[01 6 ] ± IE ^ S6 ^^J 1 (?) r ^ C ^ft CZ) ^ ffH5iJ (?) g¥ 'tt * H )A ^ ffi t t « ^ 0 -? if) ^ . 

[01 7 ] 01 5 (9 «55? . 6*' J:b S5 ^5lJ 2 (?) )A - ■ffi: ffl ¥ «T S t tl Y m r 7' ^ 7 if) 

1 . 

[0 1 8] 0 1 6 <?>«?)(;. ;j6fite{^5'j2(?)^M!B^-'ittffl¥«st^+i.^tirv-r7'^7-?if) 

[01 9] ±IE^SS^5IJ1 (?)^^IC^tt(?)^ff^^5iJ(?)3¥'tt*Hj&^StyTvt«^0-?if)?. 50 
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H ^ "7- (?) 3 c 

im z 1 ] ± IE ^ J6 ^51J 1 (D m 1^ ^ m )B.^ w. Q t K \-c m Q M m t mm m -d' 1^ J . 
im z zi ±mnmm ^ a)mi&^m)&mw.Q) . - ^7- d ^ x m t m m m -T' j . 

[^24] ±tznmm ^ (d m >^ ^ m )&m w. 0 t k i-:: m q ^ m m t mm m -t^ ^ :i . 
[^25] ±m-mmm ^ q m 1^ ^ m w. q r ^ c m 0 ^ m ^ m t mm m -i' ^ j . 
I m z 6 ^ m m z c m t mmmm ^ . m 6 cn<t . m m mi q ^ mmi^ j- ^ 1 1 jk v tr 

[027] ± IE 0 2 IC m t W ffi « t . 0 6 C 5t t , M M W Q ^ m&lm J- t ^ t J JK v ^ 10 

[ 0 2 8 ] flu IE 0 2 ic tmmmm t , 0 2 0 ic t , mmmco ^mmimj- n t j k v 
- V toni^t J mo> . mm^^±(o \y 4 7 \- <o - mt ^fmm-d-^i . 
[ 0 2 ? ] mi IE 0 2 lu /Tv tmrnmrn t ^ 0 2 0 lu rv t > m.mm<D nt j k v 

[03 0] ^fgBflc«^iii-ttllM(95a3 7"Dy!70-?i?)^. 

[03 1 ] ±^^nmm^ (omi^^m)BLm^-t 'j ^tmcD . 7 0 ^ y 7.m 

) mw.Ymm.W'Y <Dm\z 7 >? y xm^>L\^w^mY \j -J o)m^if¥^m7 ^)z. 
m-^^ . i b ) tt- j&^±fc^ ^ \cmM^Rtmm\^ BW^f^fc ±ti^j 7 9 ^ y xm^ 20 

101 «E «S « ^ S 39 * ffl )^ 7 ^ ;U ^ 
102. 103. 104 IDT(<bl!^ffifiP) 

1 0 7 ^"frnm^m^ 

10 8. 10? ^W-la^Jiffi^ 

120 V 7 ^ y xm-» 
5 0 1 j±m^w. 



(16) 
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